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Software Reviews— which programs are the best buy? 

Business Routines — put your zx to work! 

Expansion systems — how good and how much? 

# Machine Code for zx-81— secrets r£veale*La£4ast! 

b-DiY MemQK^uparwjm^c^eaty^TOf adding bytes 




BUG-BdTtl UTILITIES 



ZXAS 



Thla full specif IcHttcm .'*" Ai-'-t-ebler .u.neablr*- all the 
-tartlArt ;.l_liv arvenrU cr., which arr I iaply written Into 
■ lAUrw-ntc- ■LUi'm jam ^orml . *hf>h o»-.r.*ohl«l, 

thr v-neat-ly llr.tlnjei. toRethor with atmenbliid cedes an* 
dlrwHi are 4 L'v play«*i 0*1 the m»«i, The a&tseafaled coder. 

•ddreaae*,, are displayed en Uw unM< The «nneB*<r*i 
code Is nieuttd by its. nw praftru occupim S*. fhln 

e*»arr that JQUS a*.yb* Wi*!t1 In ctwijuficUc* mU KOB, 
The proem* In available for br.th the l^K OtB] and the 
& W* KIHO. nil) danMentatlon an !i« to KM th" 

( live lud ijift a lint of the ■neeontan) In impel Int. 



ZXDB 






The perfect coepleewit to the ZlAj; vmmblar, 

U * eOBplfttB coablnnl each in* cade d Inatmenblflr and 

debttiggiiirt prcyjr* - - 

Apxrt froa th* DS4B39BUR, the proi»ra* ha:; r*tiw. lis* 

Includta* SO d', BMOt 5PAHQE, THAXi^X AUd KH.I,. 

KW LUAPfW. HiKCTT-K INT MAT 111) awe. all of Which arr- 

executed by aleple m key c la—nrtn fro* the keyboard. 



ZXTK 






/.*TK enhance* Uw r«llitt«r. offered by Z) ! - 

a ant far the «*rlaav rivMC pro«r»*** , r-. t-ioii*1«r. full 
r*~fnrabarlno f the *WUtj to *uii paint* groups of Jlner. 
mi eerr* film, read filenaaw. fro* bap** and sat*. 



RENUM 



fteniie In a full r*nu*t*!rlnr |WVyCrJi» Hwiuilrr I In* 
nu»bej-n ( GOTfwl and CftLlfH-,. and trill r*nu*ber e* lr. t In* 

pracru 



BUG -BUTE 
MtETTUSES 

Tho Shanel and tho Bawt 

A ff*** rf concentration and dub pane* In which you, th* 

Intrepid torro, aunt wander In the dartoienn arid ianfern 

of th* Beast *a pal*©*, find the !«»,«] hldlmt or l*trinan*d 

•>ere, kill the Seart, and than laet tut not leant, lead 

the DaaneL to the pubic*, ejtlt before ah* starve* to death. 

-»ly oowplm. fnjfttritir.jr and entertaining ipue. 
j Tie* 16.50 



»v*. J»t beceew the U"tth ^*ldent Tor the 

at*' *l*b». The object of your ml- that 

r«vl«r. pre* lien to fall*. 
vlvinVi*** of the nltuatlon for your u 

-->■ In supplied on hl*h quality c '.ogether 

it* In In/ da-tall* «, 

' - one and hint* . 
00 

?tar Trek 

Mafvtav fnw In which you trek aeroet that 
smlaxy In Kearch of niin^on- ' th your phanern and 

;*. 't t. torpedoee. Tf«i have lorm u*i ahart ran#- 

ril*i trwe, tarV«*aet ' at awl. 

-yrae, verl<np witty eoawaflta froe; th* cnm. 



■ '■■ 
intl' 



I 



INVADERS 



Put Moving, nachlne co :ae of the faaouc arcade 

e»ae. I 

e th* baataa of the aerchln^ all«nn. Ten le-velc 
r - easy t< micldal, t- m e e ii carina;. 
,00 



BUG-BbT 







Sflflll!. PfiaNS 



iTOfrran Ifeck 
l>ra(07an liusk 
iTocinu ilick 

Eraftxae l , »ck 
raa rtefe 

ETORraa l^clt 

Ten l*c* 

iTORTM lll«k 



1 

6 

7 
8 



CI. 50 

I 

JW1.5G 
C500 
i' . « 



UT1HESS 






lie 
A ftaJUpurpcme flllnjc eyiitea for the l6K 7.IB1. * wide rw 
of jrar,all. ^tiisruv. 

CI?. 50 

vrrajti 
;toiphl«al 1 it play and tootlne nrojnnui. Hundreda ->r ponolble 
applloatlcm, 
m *-7. W 

VlMTtevl 

3 ^T J J5 r S7* Uf " mr>Um f * *«* «« M81. Creat for dlnnlaj 

Constellation 

Turn yoor SXfl'l Into a teleacapa. Giwaa an aetntrate 

representation of the nlffht oky <9n any date of the 

Century. 

irlce ta,00 

.w.r.r, tnclunlve 




Ik* 



4 






ZX 80/81 HARDWARE/SOFTWARE 



ZX KEYBOARD 



Now with repeat key and facilities to add numanc 
pad. The keyboard has all the 80/81 functions on 
the keys, and will greatly increase your pro- 
gramming speed. It is fitted with push type keys as 
in larger computers. 

The keyboard has been specially designed for the 
Sinclair computer and is supplied ready-built. It 
also has facilities for 3 extra buttons which could 
be used for on off switch, reset, etc. £27.95. 
Numanc add on £10. 
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The dK Graphic module is our latest 2X81 accessory. This module, unlike most other 
accessories fits neatJy inside your computer under the keyboard. The module comes ready 
built, fully tested and complete with a 4K graphic ROM. This will give you 448 extra 
pre-programmed graphics, your normal graphic set contains 64. This means that you now 
have 512 graphics and with there inverse 1024. This now turns the 81 into a very powerful 
computer, with a graphic set rarely found on larger more expensive machines. In the ROM 
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics 
and that only accounts for about 50 of them, there are still about 400 left (that may give you 
an idea as to the scope of the new ROM). However, the module does not finish there; it 
also has a spare holder on the board which will accept a further 4K of ROM RAM This holder is 
fitted with a 1K/2K RAM and can be used for user defineable graphics so you can create your own 
custom character sets. £29.95. 




16K RAM 

Massive add-on memory for 80 81 £32 95. 

2K & 4K RAM 

Static Ram memory expansion for the 80781 . They both work with onboard Ram i.e. 4K plus 
onboard 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 
£1495. 4K RAM £1995. 

10 PORT 

Interface your computer with the real world, our 10 port has holders to add up toSK of RAM. £12.95. 



16K81 SOFTWARE 



As seen at the ZX Microfair 

DEFLEX This totally new and very addictive game, which was highly acclaimed at the 
Microfair, uses fast moving graphics to provide a challenge requiring not only quick 
reaction, but also dever thinking. One and two player versions on same cassette. £3.95 
3D3D LABYRINTH You have ati seen 3D Labyrinth games, but this goes one stage beyond; 
you must manoeuvre within a cubic maze and contend with corridors which may go 
lefvright up-down. Full size 3D graphical representation. £3.95. 

CENTIPEDE. This is the first implementation of the popular arcade game on any micro 
anywhere. Never mind your invaders, etc., this is positively stunning, the speed at which this runs 
makes ZX invaders look like a game of simple snap. £4.95. 
Graphic ROM Software Centipede. The graphic ROM version of our popular Centipede game. The 
only real version oi Space Invaders on the ZX81 . 

23 Sussex Road, Gorleston, 
Great Yarmouth, Norfolk. 
Telephone: Yarmouth (0493) 602453 
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Letters 




Sinclair users 5 peak out on the RAM 
pack, a new users' club opens in 
Scotland, and more. 



Benchmarks 



Henry Budgett and Tim Hartnell show 
you how to test the speed of your Zx 
computer, with eight programs to try. 



windfall 



Here's a 1 6K ZX81 game designed to 
appeal to your materialistic instincts. 



cness 



Chess in IK? Well, this program doesn't 
play chess, but sets up a board so two 
people can play. Splendid graphics, and 
in just 1 K 
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A massive I 6K ZXS1 program to 
recreate the orbits of the four inner 
planets of our solar system. 




Bureau de Change .... 23 



If you're in the habit of jetting off to 
exotic parts of the world like Blackpool, 
you'll need your trusty ZX8 1 to decode 
the tunny money for you. 



US 
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Or Frank O'Hara grapples with the 
dreaded ROM bug. 



1 7 II ZX80 Renumber 27 



A renumber program to help you tidy up 
your output 



Library Building 



There's a great temptation to put all your 
programs on one long, long cassette. We 
tell you why it's not such a great idea, 
and give you some hints to organise your 
muddled life. 



Power Boat 



Seasickness be my friend. Ruislip Lido 
awaits your ZX powered craft. 



Get your computer into gear for thts little 



stunner 



Tourist Trap . .. 38 



Here's your chance to get back at all 
those people who keep stopping you and 
asking you the way 10 Piccadilly. This 
massive ADVENTURE program will run 
onaZXBOorZXBI. 



Bigger Bytes 



The 1 K supplied with the standard ZXB1 
is a little restrictive, lo say the least, 
Stephen Adams outlines a simple, and 
cheap way to increase your memory 
power. 



Machine Code 46 



Machine code is a piece of cake. Or so 
our authors believe, and they do their 
best to unravel its mysteries and 
convince you. 



Micromouse 



This will save you actually building a 
robot mouse, or a maze for it to run In 
All you need is a 1 6K ZXB 1 . 



28 II PEEKing and POKE ing . 50 



PEEK and POKE are very useful 
programming tools. Here's how you can 
put them to work for you. 
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Set this program up on your 1 K ZX80, 
and win a little money from your friends 
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Othello 



This game was invented way back in the 
1 880s, and has recently surged in 
popularity. Who needs people, when a 
1 6ft 2X81 can prove a hard-to-beat 

companion 7 



swappo 



Get your brain and your digits in order in 
this 16KZX81 program. 



Book Reviews 



The titles on the market for ZX computer 
owners is growing by the hour. We try to 
sort out some of the more worthwhile 
ones for your bookshelf. 



Area Calculator 



Carpets or paint, the 2X80 can work out 
how much area you'll be covering. 



Newsbeat 



Here's the latest news from Stndafa 
Headquarters, including the true story 
behind Clive's sweaty tracksuit. 



Hardware Review ... .68 



Stephen Adams takes a close look at 
MCP's Microdevelopment pack, end 
gives you an honest assessment of its 
worth. 



Hypno 



A bewildering array of designs await you 
in this full screen dazzler for a 1 6K 
2X81 



Keyboard Review 



Croft on have produced a keyboard 
which completely swallows the 2X8 1 
Tim Harmed tries it out. 



? a II software Review 



Nick Lambert used to make electronic 
organs, now he run* a company which 
has put proper graphics, sound and 
colour on the 2X8 1 . We talk to the man, 
and we examine his output. 
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Down m the depths with Greye's T flex, 
or on the playing field with Michael 
Orwin, our reviewers lead the way. 



. 61 II Chopper Squad 



Climb aboard your 1 K ZX81 'copter and 
head for the hills. Tis time to drop a few 
bomb*, 



'Guess the number' is OK for a while, 
but eventually ZX80 owners want a 
program with a bit more meat This 
version of draughts gives you & full 
screen display and rapid response 



Business 



Make full use of your ZX8 1 with this 
program to handle files on up to 1 00 
customers. We also take a close look at 
one of the leading suppliers of ZX 
business software. Mike Salem, 



UFO 



Space shootdown time again for ZX81 
owners 



Printer Tricks 



■VT-aK'iT your i a. pf Wiivr D©^ 

with wide characters and 
characters, 



Moving Pictures 
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'■ns on the move with these 

[irogrammmg technique*. 



Software Review 
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Hewson's "Hmls and Tipa", along with 
their software moves under the 
microscope. 



Machine Code 114 



More of machine code's mysteries 
dispelled, 



Biorhythms 116 



Good day, bad day, sad day, glad 
day. . 1 his program tells it all 



ZX Drawing Board 90 1| computer Glossary . .118 



Three programs to turn your 2X80 or 
2X81 into a 'real artist 



Closer Look 92 



What makes the 2X8 1 tick? Peter 
Freebrey takes a look inside. 



Horrorville 



1 6K ADVENTURE lime with this 
frightening program for brave ZXB1 
owners. 



ZX80 Fights Back 
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A bundle of programs for old ROMmers. 



Bewildered by the jargon committed 
computer owners use? Run through this 
extensive article, and you'll be able to 
fake it with the best of them, 



Squareology 



Challenge your 16KZX91 to a game 
which takes real brains to beat. 



Specifications 



Our indispensable referen 
serious users. 
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Sinclair ZX8I Personal 

the heart of a system 
that grows with you. 



1980 saw a genuine breakthrough - 
the Sinclair ZX80. world's first com- 
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold 

In March 1931. the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack- The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 

Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM - the trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And theZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette , for example, and to 
drive the new ZX Pnnter. 




BASIC manual 




Every ZXH cotim *iui « comprwhenffve. »p*ci»*r wrtltsn 
ittMtuti- a complete court* in BASIC p*Oflf»miT»ing horn 
NH (Kir****! to complex program* 



Higher specification, lower price - 
how's it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX60I 

New, improved specification 

• Z80A micro -processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made 

• Unique 'one-touch' keyword 
entry; theZX81 eliminates a great 
deal of tiresome typing Key words 
(RUN, LIST. PRINT, etc.) have their 
own single -key entry 

• Unique syntax-check and report 
Codes identify programming errors 
immediately. 

• Full range of mathematical and 
scientific functions accurate to eight 
decimal places 

• Graph-drawing and animated - 
dispfay facilities. 

• Multi-dimensional string and 
numerical arrays. 

• Up to 26 FOR/NEXT loops. 

• Randomise function - useful for 
games as well as serious appfications. 

• Cassette LOAD and SAVE with 
named programs. 

• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

• Able to drive the new Sinclair 
pnnter, 

• Advanced 4-chip design, micro- 
processor. ROM. RAM, plus master 
chip -unique, custom-built chip 
replacing 18 ZX80 chips. 




Built: 




Kit or built - it's up to you! 

You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble {plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V OC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder 
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I6K- byte RAM 
pack for massive 
add-on memory. 



Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/ prog ram storage by 16! 

Use it for long and complex 
programs or as a personal database 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software - the Business & 
Household management systems 
for example. 



now- 
the ZX Printer 
for only £49. 95 

Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the pnnter offers full alpha- 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 



At last you can have a hard copy 
of your program listings -particularly 
useful when writing or editing 
programs 

And of course you can print out 
your results for permanent records 
or sending to a friend 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 iines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as wed. A roil of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions 



How to order your ZX81 

BY PHONE - Access, Bare lay card or 
Trustcard holders can call 
01 -200 0200 for persona* attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp- 
needed coupon below, You can pay 



by cheque, postal order, Access. 
Barclaycard or Trustcard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option We want 
you to be satisfied beyond doubt - 
and we have no doubt that you wilt be. 



To Sinclair Research. FREEPOST, Cambertoy, Surrey. GUI 5 3BR 
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Sinclair 2!X8l Personal Compute' Mt{a) Pr1C4 Includes 
ZXBl BASIC manual, excludes mains adaptor 


12 




Heady-assembled Sinclair ZXfil Personal Camp uteris'* 
j Price includes Z*8\ BASIC manual and mams adaplor 
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what we're trying to do for 
you . . . and how you can help us. 



Welcome to the first bumper 
issue of ZX Computing, The 
ZX81 and (he ZXBO are great 
computers, end we're going to 
make sure you make the most 
of your Sinclair micro. 

As you'll see by looking: 
through this magazine, we've 
got a host of programs (or you 
to try . to demonstrate how flex- 
ible your micro can be. There 
are a tot of games, because 
most of us like playing games, 
but there are many other pro 
grams as well to show you, for 
example, how vou Can use your 
ZX computer for business. 

If you don't yet understand 
machine code, but you want to 
learn about it. we have two 



articles in this issue to help you 
fathom out the mystery. Both 
of the articles contain sample 
routines for you to enter and 
run. so you can see your 
machine code in action im- 
mediately. 

If you're tired of trying to 
make your programs fit into IK, 
and don't want to spend too 
much expanding your com- 
puter's memory, this issue's 
construction article will give 
you additional bytes very 
cheaply and simply. 

The number o* ZX81 books 
on the market is bewildering. 
How can you decide which is 
the best book for you at this 
stage in yout programming 



development? In this issue of 
ZX Computing, we take a trip 
through the ZX library, giving 
you an honest assessment ol 
some of the books you can buy . 

The same goes for software . 
It seems that every cottage in 
the UK hides an industry pro- 
ducing ZX software. How good 
is it? And is it worth the money 7 
Again our reviewers look fear- 
lessly at a selection of the soft- 
ware packs on the market 
and reach some surprising con 
elusions. 

At ZX Computing we're 
committed to producing a 
magazine which will be of 
genuine assistance to you to 
ensure you make the most out 



of your computer, whether you 
want it to help you develop your 
programming skills or learn 
machine code, play games or 
use it m business. But we need 
you to help us. The only way we 
can keep up the high standard 
we've set in this f irsi issue is for 
you to send us your best pro 
grams, routines, construction 
projects and discoveries. We'll 
pay for any material we use If 
you have any opinions on soft- 
ware or hardware you've 
bought for your 2X8 1 or ZXBO, 
Or on Sinclair's delivery, repair 
or back-up service, please 
share them with us., so we can 
share them with other readers. 
Tim Hartnell 
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The® *?$!!&£ @ 
RAM pack 

Dear ZX Computing, 
I've read many letters which 
mirror my own problems with 
Sinclair ' s 1 6K memory pack. 

I bought a 1 6K RAM pack, 
and — like so many 
correspondents — have 
suffered with bytes of 
mlormetion altering 
themselves before the 
computer crashed. When I 
first encountered the problem 
I sent my 1 6K pack back as I 
though! it was faulty It was 
returned with a note to the 
effect that there was nothing 
wrong with it. 

I have now relieved the 
problem of disappearing data 
but at the e^pe^w q' my 
ZXflO I made a number of 
alterations', the first of which 
was to abandon the flimsy top 
part of the casing. I presumed 
that the fault was a heat 
problem end hoped this would 
cure it. It partly worked and so 
I then unbolted the regulator 
and heatsink from the board 
and left it standing in free air 
with an additional heatsink. 
This helped greatly, but did 
not totally solve the problem 

The final 'modification' was 
to remove the casing around 
the 1 6K RAM pack. There are 
1 5 chips inside the case which 
get quite hot. I now have no 
problems with data altering - 
except under one condition. 
When working on a large 
program OK plusi. and 
extensively altering the 
program, I find there comes a 
point where the computer 
cannot handle the extreme 
alterations 

K Huber, 

Hayes End, Middlesex 




Catty wonder 

Dear ZX Computing,, 
The wonders oi u.C's little 
machine never cesses to 
amaze me. Did you know that 
this program actually works: 

10 LETC - 1.5 

20 LET A = 4.9 

30 LET T - 20 
40 LET CAT - 49 



SO LET CA - 1 2 

BO INPUT XI 

70 PfllNT VAL X* 

BO PHIKT VAL X» (TO 21 

Entering either C, CA or CAT 
produces the appropriate 
answer on line 70, and will 
even break down CAT to CA 
on line SO to print 12 as (he 
answer. 

Andrew Field, 
Epping. Essex. 



And an answer 

Dear ZX Computing. 
Having read about the various 
problems with the 1 6K RAM 
pack. I am beginning to 
wonder if I am exceptionally 
lucky, of are all the other 
satisfied ZX 80/81 users too 
busy writing long and complex 
programs to find the time to 
write? 

I did have some crashes 
with the 3K RAM, so I wrote 
to Sinclair and received a letter 
which included the following: 
"We have found that 
lubrication on the contacts 
solves the problems of RAM 
pack connections. You should 
first clean the edge connector 
with surgical spirit and then 
smear it with Vaseline." 

I did this and had no further 
trouble, and when my 1 6K 
RAM arrived I repeated the 
treatment. Again, no trouble 
at all. 

With regard to Sinclair 
service. I can only say that I 
am very happy. Like many 
others. I received a letter 
about the 1 6K RAM delivery. 
Mine arrived in four weeks. 1 
had a keyboard fault on the 
ZX81 kit that I assembled for 
my son. It was replaced by 
return pos rafter phoning 
Cambridge. We had another 
intermittent fault, and as I was 
able to go to Cambridge, I took 
it to the Sinclair office. I was 
directed to the Service 
Department where, after 
spending some time on It and 
failing to find the offending 
component, they replaced it 



with an assembled ZX81 . 

Note that I have no 
connection with Sinclair, 
except as a satisfied user 

D E F Rolfe. 
Haslemere. Surrey. 





Screen invert 

>ear ZX Computing, 
Vhen writing games for my 
r ZX8 1 , I find that I sometimes 
need to "inverse' everything 
on the screen at a particular 
stage in the program. It is 
possible to use a BASfC 
subroutine to do this bui this 
is a slow process - half a 
minute or so — so t set about 
writing a machine code 
routine which could be used in 
the SLOW mode. 

Type in the following 
program: 

10 POKE 163B8. 

12 POKE 163B9. 127 

14 FOR C 32600 TO 32624 

16 INPUT N 

18 POKE C.N 

20 NEXTC 

22 NEW 

The numbers to be entered 
(line 16] are as follows: 

42, 14. 64, 6. 22. 12S. 264. 
118. 32. 8. 6.120. 2S4. 0.32. 

6, 24. 6, 198. 128, 119,25. 
24. 237, 201 

The routine will still remain at 
the top of RAM, even after 
NEW, so it can be used for any 
program LOADed during a 
programming session. You 
need to include the following 
routine in the BASIC program: 

9000 P«INT AT 0,0: 
9010 LET RR - US R 32600 

Line 90Q0 ensures that the 
m/c routine starts scanning at 
the beginning of the screen. 
The routine takes less than an 
eighth of a second to RUN and 



is relocatable, that is, it can be 
placed anywhere in RAM, 

John Miller, 
Farlington, Portsmouth. 

Och aye the '81 

Dear ZX Computing, 
Foltowing an advertisement 
and a feature in the local 
paper, a ZX81 users' club has 
been formed in Inverclyde 
(Gourock, Greenock and Port 
Glasgow) The club i* meeting 
weekly on Wednesdays at 
members' homes in turn, 

Our numbers are as yet 
small, but they are increasing. 
We would be grateful if you 
could mention us in 'ZX 
Computing' The number to 
phone for meeting details ia 
Gourock 39967. 




The club secretary I me I and 

one of our other members 
attended the ZX Microfair. 
bringing back the saga of a 
day in London neither will 
forget, Not that we would 
want to. We only hope it will 
be possible to arrange 
something similar further north 
so that all our members can 
have the opportunity of seeing 
a wide range of both hardware 
and software. 

Robert Watt, 
Gourock, Renfrewshire. 

• Eric Deeson, the organiser 
of the EZUG (Education*! ZX 
Users Group} rs pfenning a 
nVCfOfeit m Birmingham in 
September. Mora details on 
that in the next issue of ZX 
Computing. To find out more 
about EZUG, send a iarga, 
SAE to EZUG, Hiohgata 
School, Birmingham 8 f2 90S 
TH 
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Mamotecfts NewMsmm ygystem for theZXai 

It grows as youprogress 




Memopak 16K Memory Extension 
- £3935 incLW 

■ that the 2X8 1 has revotokonised heme computing 
ana coupled wrth the new Memopak 16K il gives you a 
massive 16K oi Directly Addressable RAM wh 
hed nor paged ^ the Mem t 

marged memory cat I to 

execute longer and more v . ^ o To 

ho>d an extended database 
Tire t6K and 64K Memopaks conn 'ive. cus' 

designed and engineered cases which U snugly on to the 
«ZX8VoivinQiimi wobble-free connections 



Coming Soon. 



MfHCWURW 
MMKS OftAPMCS 




-"• ■!-.. .- ;- j,, cis va designed K I* piggy-bat* fashion 
on tc? each othei and use the Sinclair power supply 
WATCH THIS SPACE 'o* further delate We regret we are as yet 
unable 10 accept orders or enquiries concerning these products 
- but weH let you knew as soon as they become available 



How to order your Memopak. 

By Post; Fill m the coupon below and enclose your 

cheque* P Access ot E j j©i 

By Phone: Access BarcLaycard holders please ring 

Oxford (0665) 722102 {24 -hour answering serve* 



Memopak 64K Memory Extension 
■£79.00 incl W 

The64KMemopak is a pack which extends ttv . of 

iheZXBl byatuitvsr56K aridtogemefv^ 

orpaged a< 
addressable The e/tra parent and accepts base 

commands such as 10 DIM AOQUO) 

BREAKDOWN OF MEMORY AREAS 

8K SmclarrROM 

6 16K This section at memory switches ci or out » 

btockstotoa^spae«formenxyymapprig hotdf. 

contents dunng cassette toads aitows communca: 

u€£iWQQn DfoovQrnnnQs. 3no csn o© usgo 10 r 

language routines 

16-32K This area can be used tor base programmes and 

assembly Language routrf n?s 

32 54K 32K of RAM memory toft lbtesar 

arrays 

With the Memopak 64K extension me 2X8 1 ts uan> i 

powerful computer suitable tor busress leisure a' 

educational use at a fraction of the cost of comparable 

Unique 3 month trade-in offer! 

i i * i * » i •' - ■ *■■ \ 9 • [ ■ ■■ ' ^.j r OOC3B ■ l* iv+ * I i*-. i ; ' i '*V f& ^ > t( N I' i 

provided by 1 6K RAM and you fix) >t necessary to further 
extendi take back your 16K 

Ma nof ■ i- and ato ■'■ ■ i ■ -■■ ■ « ■■ ' : ' E ' 5 00 agai -.-■' you 
purchase of our 64K modei ' 
yifete$ec*e!tvngfiitotQteci kroscoontng purposes m 
' ope/wo QK&nageot* art, 



*o 



Please make cheques payable to Memotech Limned 
Please debit my Access Bardaycard* account number 



Please send me: 




L 



SIGNATURE 
NAME 



DATE 



16K RAM, Assembled 



64K RAM Assembled 



Quantity Price 



£39.95 



£79.00 



ADDRESS 



Total Enclosed 



TOL1I 



£2 00 



I 

is I 



We want to be sire you are satisfied with your Memopak - so we ofler a 1 4-day money back Guarantee on all our products. 
Memotech Limited, 3 Coif ins Street. Oxford OX4 1XL, England Telephone; Oxford (0865) 722102O/4/5 
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Benchmarks 



Testing 
your 

ZX81 

speed 




^ 




Henry Budgett and Tim Hartnell 
look at the 'standard' series of 
benchmark tests and apply them 
to the ZX81 to see how well it 
performs. Try the tests yourself 
and see if your machine 
measures up. 




u 



There are a number of ways to establish the efficiency of a com- 
puter, and the tests performed are generally called "benchmarks'. 
Each sei of these standard tests tries out a function or functions of 
the computer, and produces a measureable result which can be 
compared with other computers performing similar tasks. 

The most commonly used tests in the microcomputer world are 
those introduced way back in 1977 by the Yankee magazine 
KILOBAUD. While they're not particularly rigorous, they do offer a 
quick end simple solution to the problem of checking out how well 
the computer performs certain arithmetic functions. 

The speed of processing depends on the speed of the micro- 
processor's clock, In the ZX81 , the BASIC runs at 3.25 MHz. 

There are eight benchmarks in the series. Apart from the last 
one — which requires the presence of certain mathematical func- 
tions and demands floating -point numbers — you'll be able to run a 
version of them on the ZX80. Each test should be run and timed 1 
times, then an average of the results obtained. 

The first rest is a simple loop program that sets up a FOB . . 
NEXT loop of 1 000 counts This, and The other testa, waits until a 
key is pressed after pressing RUN before starting the program. You 
enter RUN, then press NEWUNE, and then touch any key (except 
BREAK) as you start your timing. Lines 5 end 1 in each program 
ensure that the program waits until la) you've taken your finger off 
the RUN key Mine 51 and then until you've pressed any key (line 
101- You'll obviously have to omit these lines on the ZX80. You 
stop t+ming when The ;ero appears in the top left-hand corner of the 
screen. 

The tests are particularly fascinating if you can run them on 
another computer to Compare the times. The ZX6 1 is not a very 
fast machine, even in FAST mode. Part of the slowness can be 
attributed to the fact that the ZXB 1 stores all numbers as if they 
were floating point numbers tie as if they had digits after a decimal 
point), even when they ere integers (who)e numbers). The more 
bytes a variable occupies, the longer H is going to take to process 



the information stored , and storing each number as a floating point 
number uses up much more space than does storing such numbers 
as integers. Other BASJCs (such as the Acorn Atom and the BBC 
Microcomputer, for example) allow you to specify which sort of 
numbers you wish to deal with, and allots only the necessary space 
to do so, thus maximising memory and processing speed. The 
ZX80. of course, works only in integers. 
Anyway, here is the first benchmark: 

1 REM #BENCHHARJK ONE * 

5 IF INK EYS <>■*" THEN GOTO F 

10 IF INKEY$="" THEN GOTO 10 

20 FOR K=X TO 1000 

30 NEXT K 

40 PRINT "0* 



The built-in FOR NEXT function on the ZXB 1 incorporates a 
routine to compare the variable K with 1 000. so this program runs 
relatively quickly. The second test uses The comparison statement 
IF This runs more slowly, because each time the computer comes 
across the IF K less Than. it has To look up the value of K In us 
variable store, and compare this with 1000, This, as you'll see. 
takes time. If you find, by the way, that you do not have the pa- 
tience to wait while your iiTTle compuTer runs through each of these 
things a thousand Times, change the 1 000 in line 50 To 1 00. This 
is benchmark two: 



% REM *BENCHMRRK TUOf 

S IF INKEY $ i > THEN C-DTD E* 

10 IF INKEYS = "" THEN GOTD JSl 

20 LET K=0 

30 LET K =K 4 1 

50 IF K < 100tf THEN &OTO 30 

50 PRINT "0 * 
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Benchmarks 



Our third test tn the series simply adds, a httle bit of arithmetic 
within t he loop I li ne 40 1 T he r esult of the ca ic ulation is assigned ( o 
the second variable, that is, it is set equal to A The difference in 
your computer time between the running of test two and test three 
<s directly related to the nme it takes your computer to do a few 
simple sums. Benchmark three; 

1 REM fPENCWMBfl^i THREE* 

5 IF INKCYfo"" THfN GOTp & 

10 XF INKEV*-*" THEN GOTO 10 

20 LET K=0 

30 LET K=K + 1 

40 LET fl=K/K»K+K-K 

50 IF K 4 1000 THEN GOTO 30 

60 PRINT , 0" 

tn test four, we use numeric constants lie numbers) instead or 
variables. This test Should run slight lv faster than the previous one 
because there is less need for the ZX81 to look up variables 
Benchmark four: 

1 REM * BENCHMARK FOUR* 

5 IF INKEY*<>*" " THfN C-DTD 5 

10 IF INKEV*= '■" THEN GOTO J0 

20 LET K=0 

30 LET K=K+1 

40 LET R=K/ai3f4"S 

50 IF K<1000 THEN GOTO 30 

60 PRINT "0 

The fifth benchmark introduces a wonderful character, the 
Phantom Subroutine Call, This tests just how well a computer 
stores the return address from a subroutine. A subroutine, as you 
probably know, sends action to the line specified las in GOSUB 
700) then follows the program through from that line until it hits 
the word RETURN then sends action back to the line after the line 
which had the GOSU B command i i n t h is case i t i s I ine 50 ) If a co m 
outer system is well designed, the extra time taken to process the 
phantom call should be minimal- Run benchmark five, and see if it 
takes significantly longer than test four: 

1 REM fBENCHHflOK fJWf* 

5 IF INKEV* THEN GOTO 5 

10 IF INKEY5> = "" THEN GOTO J0 

20 LET K=0 

30 LET K=K + 1 

4-0 LET R-K •2*3+4 5 

45 GOSUB 700 

50 IF K<100© THEN GOTO 30 

60 PRINT t, 0" 

700 RETURN 

Things gat a bit more hairy m benchmark six. Not only do we 
keep our Phantom Subroutine Call, but we tell the computer to 
D I Mens i or an array . When the computer initialises an array, it sets 
aside m memory a number of locations to store the contents of the 



elements of the array. Specifying memory requirements takes a 
certain time, depending on the way in which the variables ara 
stored, Benchmark six 

1 REti * BENCHMARK SIX* 

S IF INKGYto"" THEN GDTO 3 

10 IF INKEY* = '*" THEN GOTO 10 

30 LET K=0 

25 DIM M ( 5 1 

30 LET K=sK+l 

40 LET R=K- 2*3+4-5 

45 GOSUB 700 

46 FOR L=l TO 5 
48 NEXT L 

50 If= K<1000 THEN GOTO 30 
60 PRINT '&" 
^00 RETURN 

The seventh benchmark fills up this array 4 lines 46, 47 and 481 
every time you run through the loop If you need to cook a dinner 
Few 1 guests, take the dog for a 20 mile weik or repaint the living 
room, do it while this test is underway, Benchmark seven: 

1 REM -SENCHMRRK 5EUEN* 

5 IF II K.EY*< ► "" THEN GOTO S 

10 IF IMKEY*»"" THEN GOTO 10 

20 LET s0 

25 DIM MSH 

30 LET r.sK+1 

40 LET * = Ky£-i3+4-5 

45 GOSUB 700 

46 FTP L=l TO 5 

47 L> T MIL) *R 
4£- NC T L 

50 1^ K<1000 THEN GOTO 30 
60 PRINT "0" 
700 RETURN 

The final test in the series - which you won't be able to run on a 
ZX80 — was introduced as a test of the various numeric functions 
of the interpreters. A badly written logarithm calculation may 
cause the result time to be very slow It ts worth testing each func- 
tion that is available on your computer separately to establish both 
its accuracy and speed of operation, The 'raising to a power' ("•, 
shift H) is particularly slow on the 2X8 1 , a fact which can be put to 
good use if you wtsh to slow down a loop in a program, without us- 
ing the jerkiness of PAUSE, and without using two lines to set up a 
FOR . NEXT loop 

Entering LET Z - RND' 'AND » * RND wHI use the slowness of 
the RND function, and the lethargic nature of the * * to produce an 
impressive drop in speed. This is ideal in programs when you want 
the computer to pause slightly to make it look as if it is thinking. 
Anyway, back to benchmark eight , Run this, noting that the 1 000 
used m the other tests has been cut to 100 lime 70) because you 
could well leave school, marry, have kids and all that before the 
test was over if you let it mount up until K was 1 000 II you have 
already cut i he 1 000 in the previous teste to 1 00, drop this one to 
20, Benchmark erght; 

1 REM »6ENCHMflRK EIGHT* 

5 IF tNKEYfcO"" THEN GOTO 5 

10 IF :NK£y|="" THEN GOTO 10 

20 LET K=0 

30 LET K=K+1 

4 LET R=K**2 

50 LET 8=LN (K> 

60 LET CssSXN (K* 

70 IF K<100 THEN GOTO 30 

3B PPINT "0" 

Try running the tests in both SLOW and FAST modes, and if you 
get the chance, try them on another kind of computer to see how 
well the ZX81 measures up. 

The tremendous slowdown in speed which occurs in SLOW 
happens because the computer spends far more time looking after 
the steadiness of the picture than it does actually doing any other 
useful work, tn SLOW, the 2X81 spends only around 1.28 miili 
seconds of every 20 milliseconds doing anything other than look- 
ing after the TV picture. 

Let us know how you get on with these teats, and tell us how 
y out results on the ZX machines com pare with the same results run 
on other makes of computers owned by your friends We'll be 
discussing your results in the next issue of ZK Computing. 
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16K Games 



windfall 

From Ottery St Marv in 

Devon comes this 

program by C Llewellyn, 

designed to appeal to 

your materialistic 

instincts. Run over the 

money flowing up fro 

mthe bottom of your 

tv, avoiding the 

counterfeit cash. 




The aim of the flame is to ac- 
quire as many currency notes 
as possible during the one 
minute 23 seconds the game 
runs, without picking up any in 
verse Cs, which determine that 
all previous notes collected are 
counterfeit. In order to keep the 
game moving at a fairly rapid 
pace, the SCROLL function is 
used, and the informal ton need- 
ed for scoring is fed in to strings, 
which are processed at the end 
ofthegame-AllCuffency.youH 
be delighted to know, is con 
verted into Sterling, at an ex 
change rate of 55p to the 
dollar. The standard pound s+gn 
is worth a pound {surprise, sur- 
prised with the inverse pound 
sign worth a fiver. An ordinary 
dollar sign is 5&p, and an m 
verse dollar sign +s t5, or 
£2 75. 

You are an inverse blob at 
the top, with 1 to move left, 
"0" to move right and "9" to 
move down . You score by runn- 
ing over the relevant sign, mak- 
ing sure you avoid the inverse 
C 

Line 80 reads LET C 5 "in 
verse $ inverse C $ mverseC f 
inverses mverseC mverseC * 
tnverseC mverseC inverse £ in- 
verses" without any spaces. 



1 
10 

L" 
20 

IN 
50 
60 

e 

1(9 

100 
110 

ISO 

130 
140 
150 
160 
170 
180 

: 

190 
1 
200 



REM UlNDi-^!wU c i. LLJEIJ&JLJL 
F^INT ^T 7.. 8.. "W I N O F f L 

FOR ^-1 TO 500 
NEXT R 

XNT R^ 17j 8 ■ THE iA*t1E JV 

10- 
NEXT H 

CL& 

LET C*»*1 

LET T»0 

LET R=l 

LET Z=0 

LET .< = Jc 

DIM R$(lSi3.2J 

DIM BH1S0,£> 

LET C = INT (RND*12i+I 

LET P=INT (RND*1?> +3 

PRINT RT S0,F,C$<C.' 

IF XNKEY« = "1* THEN LET X-X- 

IP XNKEY*="0" THEN LET X-X + 

IF TNKEY$»"9" THEN LET TmJT* 



210 


PRINT RT Z,X; '■ " 




220 


LET P>t(R.n=CHR$ 


P 


230 


LET R» £R,2) -C* fCi 


l 


24.0 


LET B$<R,i)=CHR$ 


Z 


250 


LET B* (.R..2) *CW* 


.X 


260 


LET R=R+1 




270 


SCROLL 




280 


IF ft<151 THEN GOT£ 


290 


PRINT RT Z, 7; " 


END DP 


ftHE 


■ * 




300 


FOR R-l TO 100 





310 NEXT fi 

320 FRST 

330 CLS 

3000 LET R=l 

3010 LET Y=l 

3020 LET U--20 

3030 LET Z=CODE B*(R,i« 

304.0 LET X-CODE B$ rf.R ,-£.* 

3050 IF Y>=U+Z THEN GOTO 3090 

3060 LET P=CODE R$(R-£0+2.i fJ.» 

3070 LET C=COOE R* » 'R -£0 *Z> »"i?,» 

3088 IF XsP THEN GOSUB 4P*JP»J?» 

3090 LET R=R+1 

3100 LET U=U+1 

3110 IF R<151 THEN GOTO 3030 

3120 SLOW 

3130 PRINT RT 17,8; 'YOU COLLECTS 
D £";T 

3 14-0 FOR R = l TD 108 

3150 NEXT R 

3160 PRINT RT 19..2: "UOULD YOU LI 
KC ANOTHER GRHE7" 

3170 PRINT RT 21 , 1; "Y /N" 

3180 INPUT 5 

3 190 CL5 

3200 IP Y THEN GOTO 4.0 

3210 STOP 

4000 IF C=12 THEN LET T =T + 1 

4010 IF C*140 THEN LET T*T+5 

4020 IP C = 13 THEN LET T=T+C»,P5 

4030 IF C=14l THEN LET T-T+2,75 

4040 IP C^168 THEN LET T-8 

4050 RETURN 

LINE 80 IS, UITHOUT 
THESE SPRCES 



WAV ■ 
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Autumn issue on sale July 23 

And we've got even more 
for you next time! 



Make sure you get the next bumper issue of ZX Computing. 



Features include; 

. How to produce your own user -defined graphics 

, Fearless book review? 

. Pe net rating software reviews 

. Using the ZX81 »n business 

, Getting to grips with machine code 

. A host of games, ZX8Q and ZX81, IK and 16K 



If you're serious about exploring the full potential of 
your Sinclair computer, and you want an easy to under 
stand series of articles to improve and develop your 
programming skills, then ZX Computing is for you. 



Fill in the coupon below and give it to your newsagent 

Newsagent, 

Please reserve me a copy of the Autumn issue of 

ZX Computing, available July 23rd, 



"1 



Name 
Address 
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The Explorer's Guide to the ZX81 

IF VQU'VE GOT A ZXS1 THEN YOU NEED TWI BOOK ! 
hgyimi tat IK RAM, hhj (WOfTHni f<x 1GK RAM 
C'mri Bunnm and Enjirmfinj Appl>c«Tiom 
HAM lb I OC.roo.ti UwU ROM Routum MM 



t*» 



What Can I Do with IK? 

8» Ho-jir VilrnTrn* A <rn1 ind O"o)n|l book 
tout* miv| 40 snar ■■"» i«d rouuiw* *o» tSi 
uncipvmtad ZXB1 

34 Amazing Games tor the 1K ZX81 

trj Alafl*ir GuuFtav 




The ZX80 Magic Book 

*Witt>8K HOM ZXB1 Supp f ein*ni' 

Gtrmnnotlimi tompulfi muvC tnni*r I m* f» Oo/*>"1 

will**. Ml Oftol BASICS unprowina, t*» p«tw<* 

HAH A I cucwh, tnrj murh non £4 IS 

Getting Acquainted with your ZX81 



fh * QlOOltini including DifUfh ft bw Tim MtrlrwK 
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Mastering Machine Code on your ZX81 

by Tom Mf 




VISA 



ALL PRICES INCLUDE UH PftP 
■ 15% VAT WHERE APPLICABLE 
DvEfttf AS CUSTOMERS ADD 

'. CI SO CARRIAGE PEB ORDER 

PAYMENT WITH ORDER PLEASE 

TIMED AT A L TO . tMM G , *? S i— W bw*iI« rJinkKm, 
txt*. M16SJG Tel I03«l (1!IH •VON-fRll 

ulilEDAiA 



ZX81 GAMES 

FED UP WITH BEING RIPPED OFF? 

HAVE YOU BOUGHT 

BORING/WORTHLESS/RU8BISH GAMES? 

DONT DESPAIR, TRY THESE! 



-oN*a*i 



GAMf STAPE 1, for 1 K 

PO. CODE. BOMBER. 
GUILLOtrNE. KAL tiDESOOPE. «C 

PROBABLY THE BEST VALUE IK TAPl AVAILABLE" 
W™ V» don* *> IK. Qtrran |h*1 Male of our competitor* 





fiAMfSTAI't 2 fof 1*K — Crftfy f 4 96 

•STARF.QMTER ., ,p*fC Matfhne C«J* SpaOt ftitlle 
S«t agatnf I » background o1 twvraHiruj flarf, n 

■■■Ha «ptaKH>* - if you can Fin n* fcnr. 
PYRAMID Car. you mo** th* PYRAMID? Make i 

laps* 1 A Thinkafl Gam* 
ARTIST |1» G'-P* 1 "- DM>df«l Ad' ft 

'.■Tior*i. SAVE. COPV HuBO 



GAMESTAPtS, fortfK — 

Mulli L«V«t Grapfuc* AoVi 
. »v*i can •ncKida up 10 & Room*. 8 P«Mi 

'.'. • '■■■ ■ I >.. j trap* Phantomi •* 1 1 

■ 



i ' r. 



i:: 



p 



H 



QAMESTAPE4 foMEK 
'3D MONSTER MAZE tl' I 

laid wi.ii A-r, throw i' •' *■ Man 
SDin*wh*fo. four irwm *o n. ■ 



GAMES MAHJt.tD ' 

l.ulr! .■[■£.(<• ( L c 



u & u * p t»P 



J.K.GREYE SOFTWARE 

Oepi IK 16 PARK STREET, BATH. AVON BA1 2TE 
Trade enquiries welcome 
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MICHAEL ORWIIM S ZX81 CASSETTES 



CASSETTE ONE 
for 1KZX81 



"I had your Invaders React 

C3KM?II« I WAS fJe*Klh|t»d 

with ihis 'fint cassette '' 
P RubyThon, 
London fVWIO 

"I have been intending to write 
lo you tot some days to say 
ho* much I enjoy the gomes 
on Cassette One' which you 
supplied mc yvitti earlier ihis 
month Please lei into the 

secret of your hrsi time load 
every time 1 " 
EH London SW4 

Jusl two our of aver 2D 
unsolicited testimonials. 



INVADERS UK) 



• P m « ■ » ■ P 

4 «l N 41 A A ■ 



■f m 



PHANTOM ALIENS 



BUG SPLAT 



rf»h 




Ca»«ne On* \K machine code proeramt 

React, lnvede*s. Phantom Aliens, Maze of Deaih, Planet La 

Bouncing L alters. Bug Splat 

IK Banc Program* 

I Chirtg, Master mind, Robots., Basic Hangman 

PLUS Large screen versions of invaders and Mart of Death, ready 

tot when you get 16K 

Cassette One costs €3 80 



CASSETTE TWO 

Ten games in Basic for 16K ZXS1 



AWARI 



'■« 




if 




| 








s 
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*W 




I' 











PONTOON 



«M I cBEii7r*L* fttB 




1KI KtUl U» I 1» 



RECTANGLES 




PENNY SHOOT 



I 



Cassette Two contains Othello. Awan, Lafet Bases. Word 
Mastermind. Rectangles. Crash, Roulette, Pontoon. Penny Shoot 
and Gun Command 
Cassette Two coats i"5 



Recorded on Quality cassettes, sent by first class posl, from 

Michael Orwin. 26 Brownloyv Road, Willesden, London NWtO 9QL. I Mail order only please} 
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Graham Charlton shows vou how to do 
the Impossible — squeeze a kind of 
chess into 1K. 



This program, wh»ch iust fits 
into IK. altows two piayers to 
play chess using the ZX81 as 
their board. The program can 
easily be modified to trigger the 
primer so you have a perma- 
nent record of the game, 

it is very easy to use. When 
the prompt appears, |usi enter 
your move as a string, that is, to 

fTfTTWT 



move from E2 to E4, enter 
"E2E4 ", then press NEWLINE. 
and the board will be reprinted, 
with your move shown. You 
need to enter two se per ate 
strings (such as ElGI and 
H1F1) to castle. 

Pawns are automatically 
promoted to Queen when 
reaching the final rank. The 



pieces are: + Rook; X Bishop; 9 
Queen; £ King and ■ Pawn. 

If you have extra memory, 
you can enter an entire game in 
one string - M$ — at the 
beginning of the program, 
deleting line 60 and adding 1 35 
LETM$ ■ M9 {5 TGI. Then the 
computer will whizz through a 
game move by move. It is 
fascinating to watch. You may 
wish to add a loop to slow 
things down a bit so you can 
work out what is going on. 

mm 
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Orbit 

s M King from Bristol takes 
you and your ZX81 far out 
into space, where you can 
obsereve the four 
innermost planets of the 
solar system — Mercury, 
venus, good old Earth and 
Mars — happily circling the 
sun. 



S M King from Bristol takes 
you end your ZX81 far out 
into space, where you can 
observe the four innermost 
planets of the solar system 
— Mercury, Venus, good Old 
Earth and Mars - happily 
circling the Sun. 

Orbit >s a program which 
was originally intended to 
produce en animated simu- 
lation of the movement of 
the four inner planets in 
our solar system around the 
sun. However, it soon 
became apparent that pro- 
ducing accurate elliptical 
orbits was going to be 
rather difficult, especially 
with the limited 64x44 
resolution available. The 
result is that the program 
uses circular orbits to 
display the relative motion 
of the planets at the ex 
pense Of accuracy. Whilst it 



may still find use in 
structive role it would be 
much better placed in, say, 
a "Star Trek" type of pro- 
gram es a "long-range scan- 
ner report". 

The Program 

The program was written 
on a Sinclair 2X8T with 8K 
Floating-point BASIC and 
16K of RAM, although it by 
no means uses this much. 
With the omission of REM 
statements and with the 
use of other space-saving 
tips (which will be discussed 
later! the program should 
fit easily within 7K - with 
four planets. 

Documentation is given 
to aid conversion to other 
micros and the program 
should RUN unaltered on a 
ZX60 with the 8K BASIC, 




Unas 30 76: 
Lines 80 Er B5 



Line 90: 
Lines 100-115 



Lines 120 6 125: 
Unas 1 30 6 1 35: 
Lines 140 ft 145: 
Lines 1 &0 & 1 55: 
Unas 185-1 60; 

Lines 200-220: 



PRINT the introduction. Line 35. for 

example. PR I NTs one blank line 

cause the introduction to be displayed 

for 4000/50 (80) seconds The POKE 

instruction simply resets the system 

variable. These lines could be replaced 

by a FOR/NEXT loop. 

CLS is the "Clear Screen" instruction. 

assign variables to the number of 

radians each planet moves per day. The 

numbers are expressed in scientific 

notation; ie, 57 1 E 03 = - 05 7 1 

pixel co-ordinates for the start position 

of Mercury (Hermes), 

pixel co ordinate* for the start position 

of Venus 

pixel co-ordinates for the Start position 

of Earth . 

pixel co-ordinates for the start position 

Of Mars. 

assign variables to the "orbit at radii" of 

each planet, The numbers are the 

number of pixels. 

display the first "question". The 

animated display will show successive 

earth days, months or years, 



Line 225: 
Line 230: 



Lines 250-260- 
Line 265: 
Lines 300 305 



Line 315: 



Line 335: 



Lines 41 5-443: 



Lines 445-520. 



Lines 525-540: 

Line 546: 
Line 550: 
Lines 560-675: 

Line 587: 



Lines 590-605: 

Line 610: 
Line 620: 



causes the program to wait until a 
number (the choice) is entered, 
checks to see if the number entered is a 
1 „ 2 or 3. If it is than the program 
continues at line 245. If not, then a 
reminder is PfllNTed (tine 235) and the 
program returns to the INPUT 
statement at 225. 

Choose the period incrementing factor 
(In days), 

sets the period counter to one. 
display the second "Question". How 
many days, months or years are to be 
displayed? 

makes the number entered at line 310 
an integer if it was a decimal, It has no 
effect if the number was already an 
integer. Note that the number must be 
greater than one for the program to 
continue. 

displays the third "question". What real- 
time time delay is required between 
successive "frames" of the animation? 
Line 345 prevents the delay from being 
zero seconds Line 350 converts the 
figure entered into s number used by 
the PAUSE instruction, 
Dl Mansion 8 arrays (2 per planet) to hold 
the pixel co-ordinates for PLOT ting and 
UNPLQTting. The first array in each case 
holds X- coords, the second Y coords 
calculate the positions that each of the 
four planets will be at during the 
simulation, Unas 4 50, 470, 490 and 510 
calculate X pixel co-ordinates, whilst 
Lines 455, 4 75, 495 and 515 calculate V 
pixel coordinates. 

"black in" the starting positions of the 
planets 

seta the main loop counter to one. 
increments the period counter, 
display the positions of the planets 
during the simulebon. 
Checks to see if the required number of 
days, months/years have been 
displayed. If they have then the 
program jumps to line 700 
"black -in" the positions of the planets 
during the simulation 
increments the loop counter 
returns the loop 



PROGRAM BETWEEN UNES 700 AND 999 ONLY WORKS 
WHEN THE MAIN SIMULATION HAS FINISHED. 



IS 
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Lines 700-706: 
Une71Q; 

Lines 735 780: 

Lines 790 840: 
Line 999: 



• e 



H 



PRINT the fourth "question" down the right 
hand side of the screen- 
waits until a letterls) are entered. Line 71 5 
causes the program to jump to line 730 if a 
"Y" is entered, [f en "N" is entered then the 
program STQPs, otherwise the program 
waits at the INPUT statement at line 710. 
display the fifth "question" and wait for a 
proper INPUT at line 7 75. 
execute the various subroutines, 
causes the program to halt. Equivalent to en 
END statement. 

SUBROUTINE AT LINE 1000: 

"blacks-in" the left % of the screen. 
Line 1010 contains 23 inverse spaces. 
Lin© 1 025 puts the sun {en inverse asterisk ( 
■n the centre of the black square, 

SUBROUTINE AT LINE 1050: 

displays the planets in their starting 
positions. 
LINE It 00: 
displays the period, 
LINE 1145; 

removes any print statements on the right- 
hand side by PRINTmg blank lines. Nine 
spaces are contained in the string in (me 
1155. 



SUBROUTINE AT 
SUBROUTINE AT 



reei- 

n? 
ng 



hold 

nd 

iase 

l 

r* 

d&iO 

t 
date V 

he 



Of 



its 



RKS 




SUBROUTINES AT LINES 1495, 1 595, 1 695 and 1 795: 

contain the different pieces of data on each 
of the four planets, 

SUBROUTINE AT LINE 1995: 

PRINTs the general headings for the data. 

SUBROUTINE AT LINE 2100: 

converts plot coordi nates to PRINT AT co- 
ordinates and then displays each planet's 
initial letter by the pixel square representing it 
on the display. 

Line 2145 contains an inverse "H". 
Line 2 1 50 contains an inverse "V". 
Line 2155 contains on inverse "E 
Line 2 1 60 contains an inverse "M ' 



The Display 

la) PRINT AT co-ordinates: 
The ZX81 PRINT AT state 
mem is of the form - 9999 
PRINT AT time), (column); 
"(whatever is to be 
■PRlNTed)" - where: 
line numbers are from to 
21 inclusive. 

column numbers are from 
to 31 inclusive, 
(blPLOT/UNPLOT co-ordinates: 
The 2X81 PLOTvUNPLOT 
Statements are of the form 
9999 PLOT [X pixel 
coord}. (Y pixel coord) 
"blacks-ln" pixel 
9999 UNPLOT (X pixel 
coord), {Y pixel coord i 
*' whites-out" pixel — 
where: 

X coords are from to 63 in- 
clusive 

Y coords are from to 43 in- 
clusive 
Normally, the ZX81 prints 
BLACK ON WHITE. During the 
simulation, the first 23 col- 
umns Idown all 22 lines} are 
"blacked-in" (Line 1010) 

So that the planets and sun 
can be seen on the black back 



ground an UNPLOT statement 
DISPLAYS the planet, whilst a 
PLOT statement will "Week -in" 
the square again. If your com 
outer normally writes WHITE 
ON BLACK then it may be found 
better to make the right hand 
side of your screen WHITE with 
your inverse spaces. If you do 
so remember to change all 
writing in PRINT statements 
after line 520 to your inverse 
graphics, delete lines 1000. 
1005. 1010 and 1015, end 
changie the characters in lines 
1025, 2145. 2150, 2 155 and 
2160 to your "normal" and 
NOT inverse characters 

It may have been noticed 
that in lines 560 575 and 590- 
605 the Y coords are being 
deducted from 44 (The 
greatest Y pixel CCO*d), This 
causes the planets to revolve 
ANTICLOCKWISE about the 
sun, If the "44-" is omitted 
then the planets revolve 
CLOCKWISE. All PRINT AT. 
PLOT /UN PLOT statements are 
referenced to the top LEFT- 
HAND corner of the screen. 



Space Saving 

If the program IS to be used as 
part of some space-borne 
adventure game then its length 
will undoubtedly want to be 
shortened, I suggest the follow- 
ing course of action; 
1. Remove the REM state- 
ments 

2 Remove the introduction 
and the first THREE "ques 
tions". 

3 Replace the INPUT state- 
ments for the three "ques 
tions" by LETs 



4, Put variables AH, AV. A£, 
AM. SXH 6 SYH. SXV fr 
SYV, SXE & SYE, SXM & 
S Y M, RH , RV, RE and RM in 
to their respective routines, 
(S- Reduce the number of 

planets.) 
Agann ihere is no reason why 
the planets should be called 
Mercury, Venus or whatever, 
The program was written in a 
"modular" form to aid conver- 
sion but this does make it rather 
lengthy . 
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10 


REM »• ORBIT BY S.KING 


125 


LET 


SYH=17 


IS 


REM ** URTTTEN FEB 19&2 FOR 


127 


REM 


** STARTING POSITION 


20 


REH ** 8K ZXB1 WITH 1©K RAJ, 






UEN JS 


25 


REH 


13* 


Lf 


5XU*17 


30 


PRINT "ORBIT- 


135 


LET 


SYU = 14. 


35 


PRINT 


137 


REM 


** STARTING POSITION 


4.0 


PRINT "THIS SIMULATION DXSF 






EARTH 


LAYS 


THE ORBITS OF TH£ FOUR 2 


14.0 


LET 


SXE=i=2 


NNER 


PLRNETSOF OUR SOLAR 3VSTEH- 


145 


LET 


SVE=9 


*"■ 




14-7 


REM 


** STARTING POSITION 


45 


PRINT 






MRF S 


60 


PRINT "THE PLANETS START AT 


150 


LET 


5Xti --4S 


THERE PG5ITIQN3 tRELATIUE 


1SS 


LET 


SYM=24 


TO THE SUN AND EftCH OTHER.* AS C 


160 


REM 


** ORBITRL RADIX 


p JAN 1 19eeHNO MOUE PIT SCALE SP 


163 


REM 


** MERCURY 


SEDS, 


■ * 


165 


LET 


RHssS 


55 


PRINT 


l©7 


REH 


*3 UENUS 


6P 


PRINT "THE ORBITRL RADII HF-. 


170 


LET 


RU-9 

## EARTH 

RE-13 


UE RLS 3UE 


173 


REM 


SLY. ' 


• 


175 


LET 


60 


PRINT 


177 


REM 


ft * MARS 


70 


PRINT "THE PROGRAM ALSO PRO 


150 


LET 


RH =2© 


IDES THE USER UITH THE FfiCIl- 


200 


PRINT "RFTER WHAT TIME PERI 


TV FOR A SHORT RUN -DOOM Oi^l TH 


3D WOULD 


YOU LIKE TH^ POSITIONS O 


E PHYSICAL FEATURE? OF EACH PL A 


f the: 


PLANETS UPDATED?" 


NET - 


803 


PRINT 


75 


PRINT 


205 


PRINT 1. EfJLH DAV ■ 


76 


PRINT "THE PROGRAM ODES NOT 


210 


PR INI 30 -DAY MONTH 


RLUOU FOR URBITRL ECCENTRICITV 


14 






HENCE IT IS NOT VERY RCCLlRftTP 


SIB 


PRIN - 


IN PLOTTING" 








50 


PRUSE *0O0 


220 


PRIisr; 


©S 


POKE 164-37,255 


225 


INPUT PD 


90 


Cl-S 


22? 


PRINT t 
IF PD>=1 AND PD<=3 THEM ©OT 


95 


REH ** RADIANS HOMED £fi€H 


230 




DRY BY PLANETS 


O 24.5 




97 


REM #* MERCURY 


235 


PRINT "PLERSE FNTE-A I, 2 OW? 


10* 


LET AH=57*10E-03 


3" 






103 


REH ** UENUS 


24.0 


GOTO 


105 


LET flUs37.62E-«»3 


24-5 


PRINT 


107 


REH ** EARTH 


24 7 


REM 


*# S * TIME RERIOC* 


110 


LET AE=17.21E-03 






INCREMENTING FACTOR 


113 


REM ** MRRS 


250 


IF PI LE 


115 


LET RM=0©,30E-03 


255 


IF PD=2 THEN LET S =30 


117 


REH ** STRRTINf? POSITION 


260 


IF PDs3 THEN LET S =365 




MERCURY i HERMES,* 


263 


REM 


** set period counter 


120 


LET 5XH=21 






TO ONE 




265 
2B0 
285 

290 

300 PRINT 
YOU WANT" 

301 PRINT 
305 PRINT 

=*S ONLY) " 
3 10 INPUT HD 
313 PRINT 

315 LET ND=INT <ND) 
320 IF ND > 1 THEN GOTO 335 
325 PRINT "POSITIVE WHOLE 

RS ONLY** 



LET TIME«1 

IF PD=1 THEN LE A*«"DAY' 

IF PD=2 THEN LET A*="HONTH" 

IF PD=3 THEN LET A*="YEAR" 

"HOU MANY \,A>;"S DO 

"TO BE DISPLAYED?" 

" tPOSITVE WHOLE NUHBE 



NUMBE 



330 


GOTO 310 




333 


PRINT 




335 


PRINT "REAL-TIME 


DELAY BETW 


EEN UPDATES REQUIRED 


(SECONDS* 7" 


340 


INPUT P 




345 


IF P<1 THEN GOTO 


340 


350 


LET P=P#50 




355 


CLS 




400 


GOSUB 1000 




4.05 


GOSUB 1050 




410 


GOSUB 1100 




415 


DIM H1NO+1) 




42P 


DIM KND + 1,1 




425- 


DIM U (ND+1) 




430 


DIM UCND+lt 




4 35 


DIM E fMD+1) 




440 


DIM F IND+1) 




442 


DIM M*ND4l) 




443 


DIM N<ND+1) 




444 


REM ** CALCULATE 


POSITIONS 
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w 



N 



H 



PERI 
INS C 



IQHTH 

VERS 

I &OT 
ff DP 

JCTOF 

-E« 

WTH" 
■flR" 
> £VO 



4UH6E 



PETU 




IONS 



445 
446 

S*Z) ) 
455 

5>*Z> i 
45? 
460 
463 

464 
465 

4 70 

+ S*Zi 
475 

+ S*Z> 
477 
430 
4B3 

434 
485 
490 

*Z) 3 

4 95 
*Z> i 

497 
50D 
503 

604 
505 
P 6 
510 

+ S#Z> 
515 

■hS*Z> 
517 

sae 

5SS 
530 
535 
540 
545 
550 
555 
560 
565 
570 
575 
580 
585 
567 
590 
595 
600 
605 
610 
620 
700 
7©1 
702 
703 
"704 
70S 
706 
710 
715 
720 
725 
73© 
735 
740 
745 
750 
755 
760 
765 
770 
775 
7©0 



LET Z=l 

FOR R=©6 TO 



<©6+ND*S> STEP 



LET H tZ) =22+RH4SlN (RH9 <9&t 
LET I(Z)=££4RH*COS fAH* *©& + 

LET Z=Z + 1 

NEXT R 

RCM ** CRLCULRTE POSITIONS 

OF UENUS 
LET Z=l 
FOR R*207 TO (2C7+WD*S» 3TC 

LET M(Z) =g£ + RU#SJN tflV.t i207 

1 

LET U (ZJ =£8 + RU4C-OS (RU*t?C^ 

LET Z=2+l 
NEXT R 

REM ## CmLCLILATE POSITIONS 

OF EfiRTH 
LET Z^l 
FOR R=l TO 1+ND*S STEP 3 

LET E(Z) =SSfRE45IM <RE*U 

LET F1Z) =2£tRE*CDS (AEafl+S 

LET Z^Z+1 

NEXT R 

REM ** CRLCULRTE POSIT JONS 

HRR3 
LET Z*l 
FOR R = 163 TO «1©3+NC**SJ STfc 

LET M (Z> *22+RH*^lN (RM*<13: 

) 

LET N tZl =22+RM*COS tAH*<l©C; 

LET Z-Z+l 
NEXT R 
PLOT SXH 
PLOT 5XU 
PLOT SXE 
PLOT SXH 
LET J=l 
LET TIME 
GOSUB 11 
UNPLOT M 
UNPLOT U 
UNPLOT E 
UNPLOT M 
PAUSE P 
POKE 164 
IF J=ND- 
PLOT H(J 
PLOT U'J 
PLOT Ei^ 
PLOT MU 
LET d = U + 
GOTO 550 
PRINT RT 
PRINT RT 
PRINT AT 
PRINT RT 
PRINT RT 
PRINT RT 
PRINT RT 
INPUT Q» 
IF ©*^"Y 
IF 0*="N 
GOTO 710 
GOSUB 1 1 
PRINT RT 
PRINT RT 
PRINT RT 
PRINT AT 
PRINT RT 
PRINT RT 
PRINT RT 
PR INT RX 
INPUT P* 
IF P*="H 



,SYH 
,SYU 

i sve 

,SYM 

-TIME* 1 

00 

, 144-1 Ivfl 

, (44-g (j,i 

., C44-F t^J 
, 144-N I tM 



CM 



37,255 

1 THEN 
(44- 
I44-U 
(44-F 
( 44 -N 



5GTP 
If. 

UJ 

flJJ 



'00 



} 



5 ,23, "WOULD YOU' 
6 ,23; "LIKE R" 
7,23, *T>ETAILE£V 
6,23; "RUN-DOUM" 
9 ,23, 'ON A" 
10, £3; "PLANET"" 
12,23.: "Y OR N" 

1 THEN GOTO 730 

1 THEN STOP 



50 
0,23; 
1,23, 
3,23, 

4,23, 

6*23, 
7,23; 
6,23, 



"UHICH" 

"PLANET?*' 

"ENTER" 

"CODE 

"H-MEBCURV' 

"U-UENUS" 

"E-ERRTH" 

"M-MARS" 



OR Pt="U" OR P* = ' 
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E" OR P* = ■■H , 
70S GOTO 775 



THEN GOTO 790 



790 
795 

©00 

810 

8 IS 

820 
825 
830 

835 
&40 

959 

100s 
1010 




GOSUB 1150 

G05UB 2000 

IF p*="H" THEN 6D5UB 1500 

IF Pi^"U" THEN BOSUB 1600 

IF P* s"E" THEN GOSUB 1700 

IF P*="H" THEN GOSUB 1300 

PRINT AT 21^23, "PRESS NvL J 

GOSUB 21P0 

INPUT Z* 

GOSUB 11^0 

GOTO 700 

STOP 

REM ** BLACK SCREEN SUBVft 

FOR 1=1 Tp _2 

PRINT 



L S 

1020 
25 

. n 



CENTRAL. SUM 



i»; 



L055 

1080 

1*70 

1100 
.08 

. _ 3,0 
1118 

L145 

5 v 

1180 

* 5 

_ - 25 
30 

i 



NEXT I 

REM ** POSITION 

PRINT RT 10,11; 

RETURN 

DISPLAY PLANETS 
STRRTING PDSTTIOH3 

SXH.SYH 

sxu,sy"u 

SXE^ SYE 
SXM,SYM 



10Se» re:< * + 



UNPLOT 
UNPLOT 
UNPLOT 
UNPLOT 
RETURN 
REM *# DISPLAY PFRJQD 
PR INI RT e,fi3;"EflRTH" 
INT RT 1,24.; R$; " . " 

*NT RT 2,25; 
RETURN 

PFf-t ** CLEAR H.H.S 
PC^ 1^0 TO 21 
P^lNT RT 1,23; " 
NEXT I 
RETURN 

* ** -Ifc'RCURY 



INT 

Ml 

T 

2;JT 

INT 

PRINT 

INT 

RETURN 

** U 

int pn 
PRIMT 

PRINT 

FPINT 
P~ INT 





2: 




23, ■ 


R 


C 3 ~- " 




9 - - 


R^ 


1 ir.' , £ 3 ^ 


RT 


IS, 23; 


A" 


IS .23, 



- 



AT 
AT 

RT 
AT 



DATA 
"MERCURY" 

4933 KM" 

see +0© m" 

36 DAYS" 
" -1.9" 
" 673 K" 
"59 CAYS" 



5 DAT A 
23; "MENUS" 

23; "12339 KM" 

6.23, ■103E+0S M" 
9 ■ 23 ; £25 DAYS" 
IS, 2 -4,* 

Ifl . 23 623 K ' 

19,23; '24,7 DAYS" 



: 4.3 
£" 2fe> 

as 

?5 
15 

2? 
-C-3# 



IS 



4 5 
i350 

2 S60 

210C 

2" 

2 110 

2115 

2120 

£125 

2130 

2135 

214.0 

2145 

B1B0 

2155 

2160 

£170 



URN 

tf^RTH DATA 
INT AT »,23:"EPRTH" 



"NT 

- -." 
TNT 

- - : n*i 
rr 

RN 

- r - * it 

IT 

IT 

I 

--INT 

UHN 

' 

PRINT 

RTINT 

IHT 

Pi^lNT 

pr IN' 

PrviNT 
Pi* INT 

PRIN" 
PPINT 

PR IN^ 

p^ itrr 

RETURN 



AT 

RT 

AT 
AT 
AT 



,23, 
,23, 



3 
6 

12/23; 
if ,23 
19,23, 



12753 KM" 
150E+09 M 
365 DAYS" 

■ 3 33 K - 
"23H SSMIN 



KRRS DATA 

© .23; ■ MARS" 

6753 KM" 
6,23, 223E+09 M" 
9,2 »7 DAYS" 
12„23, " -2.3" . 
AV 1C ,23; " 298 K " 

19,23; £4H 37MIN' 



; 



RT 

AT 
RT 

PTT 
RT 

m 

RT 
RT 

a: 



2,23, 

4. , 23; 
5,23; 

7,23; 

© j 2 3 i 
10, i 

II .23, 
13 .23; 
14.,i 
15,23: 
17/23; 

ie . 23 : 



LET 
^ET 
LET 
LET 
LET 

LET 
LET 
PRINT 
PRINT 



+* PLOT 
XHaINT 
VH«IMT 
XV^IMT 

= int 

XE=IUT 
YE = Ir 
XM = INT 

YHilNT 
AT 
RT 



HEADINGS 

"DIAMETER. " 
"DISTANCE" 

FROM SUN, " 
"SIDERIflL" 
"PERIOD. " 
■H*WIMW1" 
T1AGNITLIDE 
"MAXIMUM" 
"SURFACE" 
"TEMP 
■ AX I AL " 
"ROTATION 



AT 



PRINT AT 
PRINT AT 

RETURN 
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Bureau de Change 



If you're always jotting off 
to e * otic parts of (ha world, 
like Pans, Geneva or Black- 
pool, you'll ob in need of 
this program which rapidly 
converts your money from 
one currency to another. 



The program, as written by 
Bob Parrigo. caters for six 
different currencies, but it 
can easily be modified to 
handle as many currencies 
as you need. The values of 
major currencies and their 
exchange rates with the 
pound are published in 
many newspapers, par- 
ticularly the Finmnciat 
Timts. Current values have 
to be entered whan you 
first RUN the program. Once 
the values am in HAM, you 
can use the program again 
by entering GOTO 6 instead 
of RUN. The word END after 
the sami-coion in line 100 is 
not a mistake. It acts just as 
END does in other BASiCs 
stopping the program. It 
doe* so in this case because 
the ZX81 considers the 
word END to be an unassign 
ed variable, and will stop 
the program with tne error 
code 2/100. Any other let- 
ter, or combination of let- 
ters, which is not used 
elsewhere in the program, 
will atop it as effectively as 
does END, 




3 REM *CUftPENCV CONUERTER* 
A REM *BOB PERRIGO/ 
TIM HRRTNELL* 

5 GOSUB 11© 

6 PRINT "ENTER CURRENCY 1" 

T PRINT ■'£ ROUNDS".."* - DOL 

LRRS" , "D - DEUTSCM MARK £ "5 - 

FRRt. "V - YEH" , "R - RRNL 



10 
12 
15 

_iO 
25 
30 
35 

de 

•S5 
50 
S5 
■57 



INF 

PR INT 
INPUT 

LET P=0 

B%= "S - 
A*="D" 
A*="S" 

R|='V" 
R$="R' 



R* 

"ENTER 

B 



RHOUNT" 



IF *»$«"£*' THEN LET 

IF fiS = "S THEN LET 
IF A*="D" THEN LET 
IF A*="S" THEN LET 
IF R*= Y" THEN LET 
IF fl$="R" THEN LET 
IF R-0 THEN GOTO 5 
PRINT 'ENTER CURRENCY 3* 
JNP UT C * 



P=:B 

P=B*1^D 

P=B*1,'M 

PsBti/F 

P=B*1,''V 

RsBfrl.-'R 



s e 
bo 

BS 

. O 
75 

30 
S5 

90 

95 

100 

110 

i 30 
14-0 

150 

IBS 
1^0 

1 z-O 
130 

20O 
210 
220 



LET E=0 

IF CS="£" 

IF C$ = ***" 

IF Ct="D' 

IF Ct="S" 

IF C*="Y" 

IF C*s"R 



THEN LET £ = P 
THEN LET E = P*D 
THEN LET E=PtH 
THEN LET E-P*F 
THEN LET E = P#Y 
THEN LET E=P*R 
IF E=0 THEN SOTO 55 
LET E=INT <E *1©0+.5j /100 
PRINT R$;B;" = ■;C$.E.end 
DEUT5CH HHRK?" 
M 

"YEN?' 1 
Y 

"RANDT" 
R 

"SWISS FRANC" 
F 

"US DOLt_RR?" 
D 



PRINT 

INPUT 

PRINT 

INPUT 

PR I NT 

INPUT 

PRINT 

INPUT 

PRINT 

INPUT 

CL5 

RETURN 
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Frank O'Hara looks at the bug in the 

original 8K rom, and explains how it 

occurred. He reveals a new bug which 

only comes to light when running a 

zx printer, and gives a checking 

routine which prints the powers of 

two from two squared to two to the 

32nd, exactly. 



I first became aware of the bug 
in The Sinclair 8K ROM after 
writing a fairly fast BASIC pro- 
gram to obtain the smallest 
prime factor of any odd number 
up to 2^ - 1 in a matter of 
seconds rather than minutes, 
When I tried the program out on 
2 M -S, the largest prime 
number m this range, it seemed 
to be taking a long time to run. 
On breaking m and checking the 
divisor, f found that it had gone 
well past tha square root of the 
number (about 655361. On 
checking the square root, I 
found that the 2X81 was 
holding a 1 2 digit number (in- 
stead of 65536) as the square 
root of the 10 digit number 
2" -5. 

Further investigation reveal- 
ed errors in exponentiation and 
even in subtraction. <n the 
event all these errors were to 
trace back to a programming 
mistake in subtraction. To see 
how they arose, it is best to 
follow a simple example 
through to its source. 

The ZXB1 gives SQR (Vi) 
Correctly as 5 But SQR .25 is 
given as 1.3591409. Listing 
the ROM shows that SQR X is 
evaluated as X*' 5. The in- 
struction -'PRINT .25". 5" 
gives the same wrong answer 
1.3591409, The function 
X"*V In turn is evaluated as 
EXP { V * LN X I, The instruction 
PRINT LN .25" returns the 
answer 61370564 instead 
of - 1.3862944. Two has 
bean added to the correct 
answer. At this stage we could 
well suspect that addition is at 
fault. 

The last stage of detection 
requires one to split the LN 
routine in two. by uploading it 
into RAM and running it there. 
Happily this wor ks. At least the 
first half runs and that is all we 
need. To evaluate LN X the 
ZX81 has to add the log of the 
exponent and the log of the 
mantissa of X. tn the case of 
.25. the log of the exponent is 
correctly evaluated as - 2 log 



2. The log of the mantissa 
should then yield zero. But .25 
is held approximately on the 
ZX81 , unlike ( !4 ), which is held 
exactly. The result of this is that 
tog of the mantissa comes out 
as - % 3J , an approximation to 
zero. Finally, the sum of - 2 log 
2 and - Y* n adds two to the 
correct answer because of the 
bufl in subtraction. 

This brings us to the source 



of the bug in subtraction. 
Because subtraction just 
changes the sign and adds, it 
will help to think of simply ad- 
ding on a negative number In 
floating point addition, the ad 
dend tie the number being add- 
ed onl has to be lined up with 
the other number (the 
"augend"! to make the addi- 
tion possible. If the addend is 
too small to make any ap 



10 FOfi R-B TO 31 

20 LPRINT AT 1 . A . .090^65 

30 NEXT ft 



10 


PRINT 


RT 2..3J 


" POMCP& 


or 


JP 


FROM 


1 


TO 32" , 


t t + t 






20 


LET 


N, 


= 1 








se 


FOR 


X: 


=1 TO 35 








4-0 


LET 


N: 


>2*N 








so 


LET 


R> 


= INT (N./10P.^ 






60 


LET 


B 


=N~100*fl 








70 


PRINT 


" '" RND 


X<l©;x, 


49 


V 


STR* 


R FIND 


fl>0, "0" 


PNLD .*=».> 


RMI 


e < 10, e , 












30 


NEXT X 









POUER5 OF 2 



18 2 

3 8 4 

5 32 6 

7 123 Q 

9 5 12 10 

11 204S L9 

13 8192 14 

15 32758 16 

17 131072 1© 

19 524-288 20 

21 2037152 22 

23 33S86Q3 24 

25 335S4 432 2© 

27 134217723 28 

29 536370912 30 

31 2U748364B 32 



FROM 1 TO 32 



4 

13 
04 
256 

1024 

4096 

16384 

66536 

262144 

1046576 

4 194.304. 

16777216 

67183864 

266435456 

1073741624 

429496729© 



preciable difference to the 
augend (and - 14 M is a good 
example when added to - 2 log 
2 ) then the addend it set to zero 
and nothing happens. Unfor- 
tunately the programmers 
thought they should do a bit 
more at this stage, and in 
troduced the bug. Three bytes 
which were not needed (at 
1 733 to 1 735 he* m the old 
ROM) had the effect of causing 
a "carry adjust" mechanism to 
be wrongly invoked, shifting 
the result one place right, 
preserving the sign bit and ad 
ding one to the exponent. This 
sometimes trebled the number 
(4 -ft" gives 12) and 
sometimes increased tt in other 
ways (10- ft" gives 26; and 
as stated above - 2 log 
2- ft** gives -2 log 2 +2). 

The sequel is that a new 
ROM has been produced by 
Sinclair Research without these 
three bytes. It is supposed to be 
available on demand, but mine 
took three months to arrive- 
There are ways of getting 
around the bug, For example. 
LET S - 10'SQRINMOO! 
works for square roots 

A new* and rather subtle 
bug, comes to light on the 
printer. Enter program one, and 
run it. You'll be quite surprised 
at the result. 

Even with the amended 
ROM. certain powers of two are 
not worked out exactly (such as 
2**311. even if you display all 
10 digits. Program two prints 
the powers of two from two 
squared up to two to the 32nd 
exactly, with all their digits The 
list it produces can be useful for 
checking certain expressions 
on the ZX81 , Once you've run 
program two as listed, try runn- 
ing it with LET N - 2 * ' I in line 
40. As alternative, and com- 
pletely accurate expressions, I 
recommend LET N ■ 2* "32/2 
and LET N - 2 ■ * 32 2 + 1 . 
These can be fully displayed by 
PRINT "21";N -21C8 end 
PRINT "42":N - 42E8 
respectively. 
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, . . is a stylish and 
ergonomic plinth for theZX81.lt raises and 
t i I fs the TV to avoid eyest ram, hotds the 16K R A M 
in place and hides the wiring and power supply. 
This very professional unit costs £15, a built - in 
power switch is £3, plus post age at £1.50. tr\c. VAT 
Peter Furlong Products, 125Catfofd Mill. London S£6 4PR . 
Cation by appointment, ptoase W 01 690 7799. V*u . Acceem, 



Hoi 

Mine of Information Ltd 

Microcomputer Consultancy & Booksellers 



OTHELL* 

A major game of strategy 
for the Sinclair ZX81 
personal computer + 
icMCB RAM 

♦ Easy to learn 
#■ For ages 7to107 

/ # Pit your wits against 

an inhuman intelligence! 

# Nine levels of play from 
novice to expert 

£10 

ESEND FOR OXJn FREE c. ATALOOOE OF 
tOO SELECTED MICROCOMPUTKR F»OOK& 



Prices include PP in UK 
Add 20 for delivery to Europe. Africa or the Middle East 

Ordorsto Moil 22 3)1 Francis Avenue St Albans Herts 

AL36BL England Phone 0727 52801 Tele*925859 



ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K&16K 



16K SOFTWARE 

VIDEO SKETCH (2X81 only! Move ihe cursor to any 

pan of the screen Draw or rub out a-. yuu move ■! Mm in 

tewt or graphics Save picture m memory Save picture 

sequence on cassette 

VIDEO PLAN (ZX81 only) Perform* the funciio; 

analysis book A nth me nc functions include addition 

subtraction multiplication 

VIDEO- AO Rotating display of 1 6 pages of advertising 

material Set-up your own pages and change them as 

and when required 

VIDEO GRAPH Planning and design a*ri Create 

pic tures/ehar is/graphs and store wuhm the program 

VIDEO-VIEW Do it yourself teletext Create pages of 

data Store them w urogram 

VIDEO-MAP IZX81 only; Educational game based on 

maps Navigate your plane to its destination 

FORCE-FIELD {2X8 1 only) Animated bombardment 

SPACE-RACE iZXSt only? Party game for eight 
pjey et e 

TEST-MATCH Ree inuldtiqn of a lest match 

sarjes Dynamic scoreboard 

FOOTBALL LEAGUE Realistic simulation of an entire 
season Every match played and results shown with 
progressive league table 

STOCK-MARKET JZX81 only! An exciting game of skill 
1 gem en i Buy and sell slocks and shares as prices 
Change in response to world events 
PACK1 -VIDEO-PLAN* VIDEO-AD 
PACK 2 -VIDEO-VIEW* VIDEO GRAPH 
GAMESET- VIDEO-MAP * 5 GAMES 
1 K PAH TY TRICKS IZX8 1 only) 

Personal c 



PRICE 

7 95 

7 95 

7 95 
l 595 
596 
5 95 
3 95 
3 95 
395 

395 



3 95 
17 95 
1395 
19.95 

4 95 



NEW VIDEO-INDEX NEW 

How do you store 5 7. 000 characters ma l&KRAM 
A Use VIDEO INDEX 

Catalogue you* cassettes, your record collection references to 
maga/me articles Amazingly versatile Capacity for 1.000 
■n rj i vidua! references each of which can generate 57 charect* 
lext Powerful search facilities once the index has bean created 

How is it done? The sysiem cannot really fn 57.000 characters 
in a 15K RAM It gives the illusion of doing so by eliminating 
duplicates For instance m an mri*« of articles in computer 
magetlfte* about ihe ZX81 certain words occur lime and agam 
VIDEO INDEX detects these duplications ,r :iy conserves 

space 

What do you get' 

1 A machine code master program which sds at the fop of RAM 
Th is i s in it i a My loaded like a 8 A S I C prog i 

2 A demonstration index containing 1,000 references to articles 
abou t the ZX8 1 m i he popula r magazines 

3 A detailed instruction manual 

You may then proceed to create your own ca tatogues and indexes 

a nd sa ve I h c m on c as sei t o 

This program <s fast efficient end ingenious end « by far the best 

product we ha ve introduced for the 2X8 1 

N B There isn t room for a commentary on this cassette so you'll 

have to reed the manual 
ZXB1 orZXBO^SKROM 
ZX printer i* useful bumoi essential Price C995 

M ail order cusmmers add €T per order 

Allow 28 daysfor delivery 

Cash wiih order please lo VIDEO SOFTWARE LTD 

Stone Lene, Kinuer. 

Stourbridge. 



allers welcome during office hours 



West Midlands DV7 6EQ 
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ZX80 Programs 




A Be as ley 



After using The ZX80 for a 
few month* ! found that there 
was a need for a simple 
renumbering program. In the 
attempt 10 solve the problem a 
BASIC program was written 
out but this took far too much 
memory space. While machine 
code was the obvious solution 
it did raise yet another 
problem How could the 
program be stored so that it 
could be used without any 
trouble. After attempting to 
store >t m a REM line tt was 
found that some of the codes 
made the system crash when 
the program was listed. 



solutions 

To get over the problem the 
following method was 
developed First all the 
variables are CLEARed. A 
string variable is now set up to 
contain the required number of 
bytes end the machine code is 
POKEdmtoit As this string 
variable is the first in the list 
its location can be found from 
the two bytes called VARS, 
see page 1 22 in the manual, 
By adding one to the value 
obtained you have the location 
of the first character in the 

|. To call the program you 
simply find the value of VARS, 
add one and use this number 
as a USR call. 



More problems 

Thts method generates its own 
set of problems, however, If 
you are using it tor program 
operation you cannot use the 
following commands, RUN, 
CLEAR or NEW. By using 
GOTO you can get over the 
RUM problem and the others 
are not really drastic. 

The main advantage of this 
method is that when you save 
the program you still preserve 
the string for the next time. It 
should be noted that the 
GOTO and GOSUB statements 
are not altered but you do get 
everything into 35 bytes. 




Operation 

To use the program type in 
with ~L% containing 33 
characters. Now run the 
program then remove it by 
typing just the line numbers 
and then 'Newlme'. The 
program you wish to renumber 
can be keyed in but remember 
not to use the RUN or CLEAR 
keys and make sure thai the 
program does not contain 2% . 

To activate the renumber 
type PRINT USR 
It + PEEKM6392I + PEEK* 
|16393r256i 



1 


CLEAR 


2 


LET 2$ — " aaaaaaaaaaaaaaaaaeaaaaaaaaaaaaaa" 


3 


LET 




A$ =-06OO0E0A21 284070237 13E0A814F30 




0404 CB7OC0237EFE7620FA237ECB7FCO18E6 


4 


LET A- 1 +PEEKM 6392) +PEEKI1 6393* 266) 


5 


FOR C - \ TO 33 


6 


LETB = CODE(A»)-28 


7 


LET B = 8* 16 


8 


LET AS -TL$<A$| 


9 


LETB-B + CODEIASJ-28 


10 


LETA$sTL5lA5l 


11 


POKE A,B 


12 


LETA-A + 1 


13 


NEXTC 
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Library 



Building 




library 

After the first mad 

programming spree with 

your machine you may like 

to build yourself a library 

of useful programs. 



T 
P 

K 

ri 

P 
9 

P 

u 

k- 

P 
o 

tt 
P 

Si 
O 
IF 

P 

A 
ai 
t> 
ci 
Fi 
si 
fr 
si 
la 
EH 
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The first few weeks after the 
purchase of your ZX8 1 may 
justifiably be defined as the 

infatuation" siege, The 
power of the machine to 
generate data si apparently 
phenomenal speed is 
fascinating, even exciting to 
those new to the computer 
keyboard. Scores of little 
programs are lovingly saved 
on cassette tapes - most of 
them centred around the 
FOR/NEXT loop. Typical 
programs include printing Out 

HELLO" 47 times, filling the 
screen with nine -digit columns 
of srnfxl and — coslx) or 
meaningless equations chosen 
unmanly for their complexity. 
As many of these little morsels 
as possible are crammed on 
both sides of C60 lor in some 
cases even C 1 20!) tapes 
Frantic trips to purchase new 
supplies of blank cassettes are 
frequently made or, if the 
shops are shut, a previously 
loved recording of 
Beethoven's ninth <s 
irreverently erased in order to 
make room for a program 
which generates the first 
2000 primes (I often wonder 
what you do with primes after 
you generate them but they 
seem to offer solace to many) . 

Naming Names 

But all things come to an end 
at some time or another. It 
gradually dawns on most 
people that their "collection" 
is m reality nothing more than 
a heap of rubbish. Most of 
what they have saved ts 
useless, and the few that have 
some merit are buried 
between dozens of unwonted 
remnants. 



Organisation, The 
Key? 

Any attempt to organise your 
computing life must begin 
with a simple rule . . . one 
program on a tape with a copy 
on the reverse side. 
Superficially, this appears to 
be a shocking waste of tape 
because, on the average, most 
of the tape will remain unused 
but m spite of this the rule is 
sound in human terms. It is 
better to waste a few feet of 
relatively inexpensive tape m 
return for the following 
benefits: no infuriating 
searches for programs "in the 
middle"; no need to name 



10 


REM PRIME NUMBErfi 


3 




20 


DIM ©<2000 


i 






30 


LET Z=l 








35 


SCROLL 








40 


PRINT 2 








50 


LET Q ID =S 








60 


FOR G«3 TO 


200tt 


STEP' 


2 


70 


FOR M=l TO 


Z 






60 


IF INT tG-Q tH) .1 .f 


O fH> 


aP TJrtF,*>* 


GOTO 500 








IOC 


NEXT H 








■f-C 


LET ZsZ+1 








E 00 


LET O tZ) =G 








24-0 


SCROLL 








. 50 


PRINT G 








260 


PRU&E 50 








500 


NEXT G 












programs, therefore no need 
to memorise what you have 
named them; if you have to 
amend a program, there is no 
danger of the extra few bytes 
extending into the obliterating 
the beginning of the next 
program; if the tape ts 
accidentally dropped into a 
plate of soup I or a similar 
household hazard degrades its 
performance! only one 
program is lost: if you lend a 
tape to a friend for copying 
purposes and it is returned a 
corrupted length of jargon, 
there is less danger of physical 
violence breaking out it only 
one program is spoilt. 

Finally, we cannot entirely 
discard a psychological factor. 
Weeks, perhaps even months 
of programming work 
condensed onto one tape fails 
to impress the casual 
acquaintance Spread out into 
twenty or so. neatly labelled 
cases with the whole resting 
in a partitioned "cabinet" will 
enhance your tocel reputetion 
as an egghead. 

Worthwhile 
Programs 

"Worthwhile" in this sense 
means "is it worth saving on 
tape?" Consider the following 
as a reasonable set of criteria 
from which to start: 
1 ) Has the program been 
tested for every conceivable 
input combination. For 
example, what happens if you 
input a "0" or a negative 
number or a number with 
umpteen digits in it? Nothing 



is more humiliating to a proud 
demonstrator than one of 
those sarcastic error 
messages which leap up from 
the bowels of the BASIC 
interpreter whenever it suffers 
the slightest eonfuai 

Particularly if you are trying to 
impress 

2) Will the program check for 
ridiculous input ? Remember 
that an input can be 
mathematically acceptable 
and free from syntax error but 
Can still lack realism, For 
example, let us assume a 
program, which assists m the 
design of a signal emplif n.-r 
asks for the supply rail 
voltage. If the operator 
mistakenly keys in 2.6E4 
instead of 26E 4 will the 
stupid machine accept 

this or what is more to the 

point wiillhe stupid 

program accept it and go on to 
compute a recommended 
output currem m the order of 
kiloamps' In short, does ifre 
program include full data input 
validation routines? 

3) Is the program completely 
self -explanatory to tl 
operator? Are there, fqr 
insti ice, lull instruction) on 
the VDU screen or does it 
mean searching for some 
scrap of paper somewhere 
wnich contains the gory 
details of ihe button pressing 
routines? No ac^ompanyihy 
document of any kind should 
be necessary because The 
VOL) screen can tell a 
should also be a title 

which defines clearly 
purpose of the program 
Remember that at the time of 
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writing, the purpose is all too 
clear but after a few weeks or 
months the memory fades. 
4) Is the textual material on 
the VDU easy to understand 
and pleasantly arranged? 
There is no excuse for sloppy 
presentation and curt chunks 
of computer jargonese 
interspersed with 
abbreviations. Just because 
the computer has no soul or 
manners this is no excuse for 
omitting the pretence, A little 
care taken in presentation will 
give the pleasant illusion that 
lurking behind the cold 
rectangular sheet of glass is a 
"being" with a heart of 
gold . . kindly and paternal 
when the occasion warrants it 
and yet hesitating to deliver 
streams of pure vitriol if its 
human operator enters silly 
figures or presses wrong 
buttons. In other words, give 
your computer a personality 
Space out the text in a 
readable manner. Nothing is 
more Tiresome than a page full 
of closely spaced reading 
matter, particularly if it is 
composed entirely Of capitals 
There is no need to stuff 
every thing on one VDU page 
but newer allow the pages to 
scroll. Text creeping up from 
the bottom and disappearing 
at the top should newer be 
tolerated; it is unpleasant to 
read and amateurish. 



Expansion 

5 1 Is the program planned 
with the idea of future 
expansion or improvement in 
mind? No program can ever be 
perfect and equally true, no 
program can ever be 
absolutely complete. There 
will always be the nagging 
doubt, particularly when it is 
re-run a few weeks later, that 
some extra facility or twist 
should have been added. In 
many cases however, this can 
be a difficult or even 
impossible task, In the 1<rst 
case, the program may be 
utterly incomprehensible when 
LlSTed if several weeks have 
elapsed smce it was written. 
Juggling with obstinate 
statements, temper, 
frustration end the other 
multitude of ills popular during 
program construction 
eventually leads to a transient 
state of euphoria when the 
beast finely decides to work. 
There is a mad rush to "get it 
on to tape" and indulge in a 
satisfying bout of self 
congratulation. 

It takes a little while to 
appreciate the waiue of the 
REM statement because at the 




time, it seems unnecessary. In 
fact some of us deliberately 
leave out remarks in order to 
prevent other people 
understanding how our 
masterpiece works. This 
attitude can be self 
destructive because the writer 
of the program may eventually 
become the victim. Another 
obstacle 10 future amendment 
is b poorly structured original 
and close -packed line 
numbers. Never start a 
program with line number less 
than tOO in case some extra 
stuff may have to be squeezed 
in at the head. Be methodical 
in the choice of subroutine line 
numbers, Stick them all 
together well down the 
bottom, say at line 9,000 
onwards. In this way, you will 
avoid the ugly embarrassment 
of having to leap frog over 
them with a wasted GOTO 
statement when the lines start 
to creep down further than the 
original estimate allowed. 

The term "program 
structure" of course means a 
lot more than the mere 
organisation of line numbers. 



It means laying out a program 
in neat little modules, each 
capable of being individually 
tested in its own right. In fact 
there is a specific 
programming philosophy with 
many Litlte rules and 
regulations resting beneath 
the blanket title of 
"STRUCTURED 
PROGRAMMING". This is 
worth detailed study if only to 
know when to break some of 
the rules, 

Programs To 
write 

Advice on what programs to 
write is about as difficult as 
advising on the best length for 
a piece of string. An overall 
piece of advice is simply to 
walk before you run, Don't 
attempt to write wildly 
ambitious programs unless 
you are quite certain you 
understand the full 
implications of the task ahead. 
Unfortunately, it takes some 
experience to know in 
advance whether or not a 
certain programming task is 
likely to be easy or horribly 



difficult, computers are odd 
things. 

For example, »f someone 
came and asked me to write a 
program to print out a table of 
the singular solutions of a 
second order differential 
equation i would take the 
money m advance and 
probably deliver the goods 
(suitably tarted up in 
accordance with the previous 
advice) the next day This is 
not because maths and 
physics is my strong pomi \\ 
might pass O level maths wuh 
difficulty) but because the 
actual maths details must 
reside m some text book 
equation somewhere or other 
it would just be a case of 
letting the faithful old BASIC 
interpreter handle the sordid 
details once the correct 
sequence of brackets and 
operators have been entered 
from the text book to the 
VDU. 

Such programs are 
elementary number crunching 
exercises, impressive but 
routine. On the other hand, a 
request for "a Little program to 
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sort and classify my butterfly 
collection" could turn out to 
be a nightmare. The following 
is a crude attempt to group the 
classes of programs which can 
be written and appropriate 
remarks on their respective 
difficulty factors. 

Numbercrunching 

These follow a felatively 
simple pattern; inputting the 
required parameters, fitting 
them into The "equation line" 
and displaying the results in a 
dear manner. 

Two subroutines should be 
considered almost 
indispensable to number- 
crunching activities, one to 
round off numerical results to 
a desirable number of decimal 
places and the other to line up 
the decimal points. Answers 
like 34 5689302 inches or 
£67, 24 5 78945 lack realism 
and the sight of a VOU screen 
full of figure groups zigzagging 
from top to bottom is not only 
difficult to reed, it is quite 
revolting in appearance. 
Always use TAB(n) to position 
columns, the semicolon as a 
delimiter encourages 
zigzagging. 

Quizzes 

Many sophisticated programs 
have been written under the 
general title of Computer- 
Aided Teaching or Computer- 
Aided' Learning, Less 
ambitious but surprisingly 
useful programs are relatively 
easy to write (and certainly 
worth saving) based on 
questions and answers. 



re 

crunching 
it but 
» hand, a 
program to 



•?++ EXPLOSIVE 
GAIVIES 

ZX81 
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An extra twist is to 
incorporate random selection 
of the pairs to stop the 
operator using a sequence. 
There is, however, an element 
of danger in this type of 
program, It tends to breed quiz 
addicts, Tape after tape is 
saved on all possible subjects 
until the entire household 
takes on the appearance of a 
Sam be r Gascoigne Show. 

Games 

This area is undoubtedly 
popular and it cannot be 
denied that senior 
programmers in the 
professional classes devote 
many hours to thinking up 
new games or introducing new 
twists to existing ones. 
Unfortunately, a game 
program, unless particularly 



novel and interspersed with 
exciting animation takes a 
disproportionate time to 
program in relation to the 
subsequent playing time. As 
programming exercises they 
are superb. Whether many of 
them are really worth the tepe 
storage is debatable. Consider 
for example the class of 
games which could be covered 
by the classification "Moon 
Landing ". They all follow the 
same well worn path . , you 
are in some dangerous James 
Kirk situation . . . too much 
throttle and you run out of 
something or other . , , too 
little and you crack the surface 
of the moon or Mars or 
whatever particular member of 
the galactic regions happens 
to fit the title. They wilt all 
contain a couple of equations 
from the Newtonian tables, 
suitably embellished to tit the 



game. The most awkward 
thing to get right in 
programming such a game is 
the difficulty factor, To<- 
and the player is frustrated; 
too easy and the game is 
described as boring. 



Enthusiasm 

The behaviour pattern of tha 
players, however much carets 
taken with the programming 
details, is distressingly 
familiar. Great enthusiasm at 
first but declining 
exponentially towards 
complete apathy, For those 
who have a genuine love for 
game programming the 
following little lips may be 
found useful 

Explain th<? rules concisely 

In the title page. 

Display as much animation 
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as your skills in 
programming allow, 
Don't allow the computer 
10 respond "too 
instantaneously"- An 
apparent immediate 
response does not impress 
the player 

Choose your GO-BACK-TO 
destinations carefully- It 
is pleasant for the ego 
when the computer asks 
for your name and instantly 
promotes you to 
"CAPTAIN . "but it 
soon becomes an irritating 
chore if this ritual has to be 
repeated on each replay. 
Take particular care to 
make programs crash 
proof- There are some who. 
finding themselves in an 
irretrievable position, would 
crash the program rather 
than suffer the humilation 
of being beaten by "some 
damned machine". 
Try and add a few original 
twists For example, allow 
8 few loop holes for 
cheating but make the 
computer respond with 
something like. 
"We noticed your pathetic 
attempt at subterfuge three 
lines ago. but in view of your 
Obvious immaturity, we 
decided to overtook the 
matter. Should it occur again 
you will be disqualified," 
Note the use of the royal 

WE" above. , , very useful 
little dodge to create an air of 
omnipotence, although don't 
overdo H by using phrases like 
Mv BAMS and I '"; 

Dynamic Art 

Providing the world "art" is 
not taken too literally, some 
quite astomsmg moving 
patterns can be generated on 
most of the home computers. 
They Bte however far more 
impressive if you are fortunate 
enough to own an APPLE or 
other model which Includes 
colour combined with high- 
resolution graphics. The 
ZX8 1 , despite the great play 
made of its "graphics facility" 
is not really suited to the job. It 
certainly has very useful 
graphic "keys" but the 
resolution in general is 
pathetic: equivalent to 
painting a portrait with a ten 
inch ceiling brush. 

Sorting DATA 

It is this area that the 
computer is truly at home. 
Every home computing 
enthusiast should take "data 
processing" seriously. Strange 
how so many writers 
attempting to teach this 




subject use examples like milk 
bills to start off with. Milk is of 
course a delightful source of 
health giving energy but the 
compilation of milk bills is not 
likely to cause a flutter of 
excitement, followed by a 
mad rush to write the 
program, 

My wile would look at me 
in sheer astonisment H I 
suggested she used my ZXS 1 
each month, She would 
probably write it out on the 
back of an envelope in ten 
seconds flat, certainly before I 
would have time to fumble 
round for the ON.'OFF switch 
It is appreciated of course that 
such simple examples are 
typical weapons of the 
educationalists, based on the 
principle "teach from the 
know to the unknown", "use 
homely analogies" etc etc. 

There is a danger however 
of de-glamourising a subject 
and underestimating the public 
mood and intelligence. Why 
not substitute plutonium 
imports for milk bills? The 
program would be just as easy 
to write and marginally more 
exciting. 



Tape books 

Sales brouchures often draw 
attention to advantages of 
storing useful day to day 
information on home 
computers, recipes etc. 
General purpose reference 
"books" can certainly be very 
useful on tape, providing there 
is a title selection page or 
pages. Once the (ape is loaded 
(the most annoying stagel. it 
is quicker to get at a given 
page by pressing a number 
key than turning the pages of 
a paper book 

Programming 

It is difficult to say anything 
original on this subject. 
Literally hundreds of books 
have been written on the 
BASIC language alone, 
besides the thousands written 
on programming principles in 
general , However good the 
manuals supplied are it is 
almost essential to dip into the 
pocket agam and buy at least 
one book on BASIC Which 
one? For what it is worth, I 



I 



have been impressed land 
educated) by "BASIC AND Q 
THE PERSONAL COMPUTER' n 
by Thomas A Dwyer and 
Mar got C r it ch field but there 
are probably do* ens of equally fl 
as useful. The following little B 
snippets of wisdom |?J may bt 
of some assistance to those 
who, like myself, have no 
fi&iutal abilities m the art of 
programming. 
1 } Buy a good book on BASIC 
and carry out EV£RY example ' 
of it- Its not a bit of use just t 
"feeding" a book on this 
subject . h 

2 1 Buy as many magazines on < 
computing as you can afford 
in addition to this one of 
course. 

3) Keep a notebook, or 
preferably a card index 
system, and copy down every < 
lit ll e progr a mming " module' ' ' 
or dodge which has general * 
purpose use . In this way you * 
gradually acquire a 
background m fundamental 1 
techniques and you can slip < 
them in your programs 
whenever the need arises. Is 
this cheating? Depends on I 
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how you define cheating, 
There is little point in re- 
inventing the wheel on every 
possible occasion. 

Issac Newton, not 
renowned for his modesty, 
once repled to a remark by an 
admirer, "If I have seen a little 
fun her than most, it is 
because I have stood on the 
shoulders of giants. " To copy 
down a complete program and 
pasa it off as one of your own 
is of course a different matter 
Ethics apart (not particularly 
fashionable nowadays 
anyway] some one else might 
have read the same magazine 
and bang goes your 
reputation! The sort of 
modules worth saving for 
future and contmous use 
include, lining up decimal 
points, rounding to n 
significant digits, sorting 
numbers into ascending or 
descending order, sorting 
names into alphabetic order, 
etc etc. 

A word of warning 
regarding program modules or 
indeed full programs printed In 
magazines. Some of them 
don't work! The usual cause is 
a misprint some where along 
the line and readers, to |udge 
from the rather acidic tone of 
their letters, express surprise 
that "the Editor doesn't proof 
read them before printing", 
Proof reading costs time and 

but to proof read computer 
programs to guarantee 1 00% 
error free would probably 
treble the cosi of a magazine, 
in any case, if they don't work 
then make them work . its 
good practice anyway and the 
mistake is often the (rival 
omission or incorrect insertion 
of a comma or quote or 
perhaps an unmatched 
parenthesis. 

Join a local computer club. 
They tend to be friendly 
gatherings all anxious to learn 
from each other and refreshing 
free from professional 
snobbery of any kind. The 
home computer addict tends 
to be thought of as slightly 
weird by "normal'' people, a 
kind of mutation. It is 
comforting to spend a few 
hours m the evening with 
Other mutants. The great thing 
is to join soon while the hobby 
is still young. 

As the numbers of these 
clubs grow and the 
membership expands to 
excessive limits, the character 
may change. It could reach a 
state like that which exists in 
the so-called "exclusive" golf 
clubs, questionnaires on 
various aspects of the 
applicants background. 
Perhaps, God forbid, ihey may 



even require that supreme 
emblem of respectability the 
club tie I 



The Final words 

In conclusion, it is worth 
examining some advice given 
in the manuals concerning the 
an of programming. 
Apparently, it is a cardinal sm 
to compose at the 
keyboard .... it is called 
"wmgmg it". We are 
instructed by the tribe elders 
to write the complete program 
on paper before approaching 
the keyboard; at least every 
separate module. This disipline 
came into being because of 
two non-related influences. 
Firstly, the influence of the 



academic purists who insist on 
a carefully thought out logical 
approach on paper first. The 
second influence was that of 
practical necessity, Prior to 
t he micro* processor a n d hig h 
density integration of 
semiconductor memory, 
computing was very 
expensive, VDUs were non- 
existent ot rare, every 
response was spewed out on 
reams of expensive paper and, 
above all, the cost per minute 
precluded the luxury of idle 
doodling. 

The position with the home 
computer is different. Very 
few of us can afford printers 
anyway at least not in the 
first year of ownership. The 
VDU wastes nothing. It is a 
perfect doodling pad and 
unlike paper, can be used over 
and over again It is, however. 



a good idea to draw out a 
rough plan of campaign tn the 
form of an outline flowchart, 
prior to operating the keys. 

Another discipline carried 
over from the past is an 
obsession with memory 
economy, ft seems pointless 
to prune a program I that 
works} down to the last byte 
unless there is a real danger of 
running out of memory. It you 
have say, a 1 6K memory and 
your unpruned program takes 
6K why fiddle about wvW 
To increase execution spaed 
just for the sake of it is 
another pointless operation. If 
your program works and it is 
reasonably 'tidy' leave it 
alone and get on with another, 
(n this way your tape library 
will grow much quicker and be 
just as useful as those of your 
f usspot colleagues 
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Personal Software is a new quarterly publication from the people who 
brought you Computing Today- To celebrate the launch of the BBC 
Microcomputer our first issue will consist of more than 20 programs 
covering Domestic, Financial, Educational, Games and Scientific areas. 

All the programs are fully tested and documented and the listings have 
been produced directly from the BBC Micro to eliminate errors. As an 
additional service we are offering copies of the programs on tape through 
our CT Software organisation. 

As well as featuring the best software from previous issues of Computing 
Today converted for the BBC Micro in order to show off its advanced 
features, the publication also includes a number of specially commissioned 
programs which reveal even more special functions. 

If you own or have ordered a BBC Micro, or are just looking for a 
collection of Extended BASIC programs to convert to your system, then 
you need Personal Software. BBC Programs. 

Personal Software will be on sale at your local newsagent from Friday 14th 
May at £1.95 or you can order directly from us at £7.80 per annum or 
£L95 per copy. To ensure a single copy or a complete year's supply fill in 
the form below — you can even spread the load with your credit card. 



SUBSCRIPTION ORDER FORM 



Cut oui and SEND TO 






513, LONDON ROAD. 
THORNTON HEATH. 
SURREY, 
ENGLAND. 



I 

I 

Pleoae use BLOCK CAPITALS and include pott code* 

I 

I 






P(mh« 



my lubKt iption to P«r tonal Sotfware with 

dm 



Name (Mr Mis Mitt} 
Addtest 

Sigr.atute 
Dote 

B2 Summer 



li 



SUBSCRIPTION 
RATES 



17 80 lor 4 imum 
UK 



(lack as 
apptopt t«Sm> 



£1 96 Iti « iiBfll* 



MMi4 



/ tan enclcstng my (delete oi neceetoty) 

Cheque Poitai Order International Money 

Order far X 

(mode payable to ASP Ltd} 

OH 

Debit my Access Barciaycar d " 

('delete a* necessary) 
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Power Boat 




if you're desperate to try out your 

sea legs, this little speedy simulation 

of a power boat race on Ruislip Lido 

should start the adrenalin pumping. 

It was written by Andrew Thomas 

and Careth Canister for the pet, and 

converted for the 2X81 by Tim 

Hartneii. 



value near to, or slightly 
above, the maximum speed 
for the section. 

The more power you 
supply to the drive, the 
taster the boat wiil go. If 
you enter too much power, 
you run the risk of a most 
dramatic flip-over. 

Variables used in this pro 
gram are: 




You're in control of an ex- 
tremely powerful. 16K 
power boat, with a state-of- 
the-art on board computer 
(looking somewhat like a 
Small black thing from Cam- 
bridge], racing around the 
Lido against other top 
champs. The course and 
1 weather conditions very In 
leach game, although the 
| weather doesn't alter dur- 
mna the course of a game 
[ithe reliability of the 
Jcl.mate in West Ruislip is 
• well-known). The course is 
Irnarked out with buoys to 

I 
I 



give you the direction and 
maximum speed for thai 
section. There are 20 sec- 
tions in all. Even finishing 
the race is an achievement, as 
you'll see when you run the pro- 
gram 

You must enter the 
amount of RUDDER you 
need to make a turn. Too 
much and you'll cut the cor- 
ner, too tittle and you'll 
overshoot the cornet. 
Slightly cutting the corner, 
if you can manage it, helps 
you get ahead of the other 
drivers. However, bad driv- 



ing on the comers will get 
you disqualified. The lower 
the number entered for 
the rudder, the smaller the 
turning circle and hence 
the smaller the radius, 
Entering zero will make 
your craft continue in a 
straight line. The retro bet- 
ween the rudder and the 
radius varies from one to 10 
when stationary, to one to 
five at top speed, just to 
make a difficult game near- 
ly impossible. To complete 
the course, you must etso 
regulate your speed to a 



bet 
rated 



the 



to 



C is the difference 
ween actual and 
turning circles. 

is the distance to 
leeder. 

E is the previous 'power 
the main drive 

El is the present power to 
the main drive'. 

F is the amount of fuel re- 
maining 

M is the maximum speed 
for the section 

P is your position. 

R is the rated turning cir- 
cle. 

5 ia your present Speed, 

T is the rudder position. 

W is the prevailing weather 
condition, 

X is the section number. 
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REM 
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REM 
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REM 
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LET 
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100 


DIM 
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110 


LET 


RIHI ="CflLM" 


Leo 


LET 


ft* (2& -"MILD" 


130 


l e r 


ft* (3,» ="CHOPF 


L4-0 


LET 


R* (X) = *' ROUGH ' 


ISO 


LET 


fi$(Sl ="VERY ROUGH" 


160 


LETT 


ft* (6,> =" STORMY" 
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LI* 


U=IWT 1RND*6) +1 


235 


LET 


3=0 


237 


SCROLL 



240 
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260 
»70 
230 
300 
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310 
311 
312 
31S 
320 
330 
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PRINT "CONDITIONS ARE 
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LET 
LET 

LEI 
LET 
FOR 



F=1000 

P=S 

D-IO 

E=0 

X = l TO 



20 



SCROLL 

IF RND t , 3 THEN GOTO 320 

LET R=0 

LET M =55+ INT (RND+55J -U*2 

GOTO 34-0 

LET R=IHT i Ff NO* 90.1 +10 

LET M=INT (3»+RND*20+R/3.» -U 
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34© SCROLL 

345 PRINT -'SECT TON ",X 

34- "7 SCROLL 

35© PRINT "POSITION " , P 

3S2 SCROLL 

355 IF O<0 THEN PRINT "YOU LEflC 
BY "jflP5 (INT <DJ -* , METRES" 

356 IF D<0 THEN GOTO 3SS 

3fr0 PRINT "DISTANCE TO LEADER I 
S "; INT <D> ; " METRES" 

365 SCROLL 

370 SCROLL 

330 PRINT "SPEED MAX 3PEGO RA 
DIU5 FUEL" 

385 SCROLL 

39© PRINT - " J INT iSj, „ 
": INT iH> ; " ; in* if*> * 

"; INT CF) 

t?S PRINT - "POUCR MAIN DRIVEN CI 

TO 100) M J 

Jll iF P El^f 1 OR ED100 THEN GOTO 

4.15 

*17 PRINT El 

*l§ PR INT L " RUDDER POSITION? C0 

TO ^> 



T . 9 THEN GOTO *£t 



INPUT T 
4-37 IF T>0 OR 
4-38 PRINT T 

*50 IF R El-E>Se-W42 TMEN GOTO 1C 

460 LET C=(5yie0+1MI0*T-R 

*70 IF RBS fCJ >i3-W THEN GOTO 1 

S 480 IF C<& THEN GOTO 510 

IS! PRINT*" 'YOU TOOK CORNER FAR 
TOO WIDE" 
500 LET CslS „ 

510 IF C>-6 THEN GOTO 54.0 

111 PRIMT L "VOU CUT CORNER TOO 

LOSE' 

LET C^IS 

IF S>1.1*M*1*-U THEN GOTO 



530 
540 
550 
560 
080 
570 
580 
535 

59e 

600 
610 



LET D=D*M-S+C/2 it _ ^ 4 

LET P=INT <D ,10+RND*£+£> 
IF P :£ THEN LET P =2 
IF D<=0 THEN LET P=l 
LET r=F- i lEvlflJ **£ + E.» /S 
IF F<0 THEN GOTO 1000 

tit IF X P>1 THEN GOTO 670 

1*S PRINTr" -CONWHITIiLATIOM© - VO 

U UON" 
660 GOTO 1200 ^-— — -,„<■ 

670 IF Co 30 THEN GOTO ^10 

Is! PRIHT L "VOU FINISHED. . .AND N 

OT TOO" 

III PRIHT L "FRR BEHIND THE LEADt. 

R " 
690 GOTO 730 
700 SCROLL 

715 !rINT L "UELL, HT LERST YOU F 

INISHED" 

7*1 Iri£t L "vOU FINISHED ",P 

7sl PRIHT L "-,I3TrtMC TO LEADER 
OS *J INT <D) i " «" 
760 GOTO 1200 

l8Sl PRINT 1 "YOUR BO.-T COL LAPSED 
FROM 



1002 
1003 

1010 
1020 

i 02s 

ENT 
1096 
1 ^ ~" 
E BE 
10 

1029 
1030 
10*0 
1045 
RNER 
10*6 
1047 
1050 
1060 
1065 
NER3 
1070 
1030 
1085 
THE 
1096 
L0O7 
1090 
1100 
1101 
1200 
1810 

Laaa 

1225 

1230 

RUN 

12*0 

1250 



SCROLL 

PMNT "TOO MUCH ACCELERATI 






:c a 



It/"^ H" ~ i"1" M J « 



YOUR BOAT 



.TO IS 
SCROLL 
PRINT 
THROUGH- 
SCROLL 
PRINT "THE MARKERS. YOU HA» 

SCROLL 

PRINT t "D I 50UAL IF IED" 

IF C>0 THEN GOTO 1060 

SCROLL 

PRINT "YOU SHOULD!^ TAKE €'. 

SCROLL 
PRINT "SO 
GOTO 1200 

ROLL 
PRINT 'YOU 



UIDE" 

SHOULDNT CUT COi 



Pi 

Kl 

IT 
P 

a 
d 

Si 



■pack , ■ ; 



YOU DAHAGEt 



-jOTO 1200 

SCROLL 

PRINT 

BOAT " 

SCROLL 

PRINT "BY GOING 30 FAST" 

GOTO 1200 

SCROLL 

PRINT "PHUT*., OUT OF FUEL " 

SCROLL 

PRINT "ANOTHER GRME?" 

INPUT U» 

CLS 

IF CODE (U»i OCODC "N" THE 

SCROLL 

PRINT "OK,evE" 



CONDITIONS ARE STORKV 

SECTION 1 

POSITION 5 
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wri 
pro 
mo 
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C DISTANCE TO LEADER IS 10 METRES 

SPEED MAX SPEED RADIUS FUEL 

50 100© 

POWER MAIN ORIUE? tl TO 100}* 

i RUDDER POSITION'? <0 TO S) © 

SECTION 2 

POSITION 7 



DISTANCE TO LEADER IS 56 METRE 
SPEED 



MAX SPEED 
7* 

power Mr; 

RUDDER POSITION"? 



RADIUS 



tl TO 100 i S 
(0 TO 9> 



FUEL 



at 

ini 

,n. 
• I 
34 

P' 
id 



POSITION IS 

DISTANCE TO LEADER IS 125 METRE 
MAX SPEED RADIUS FUEL 

e,H '^'a^ 

>AIN DRI^'E? 11 TO 100 i 7 
MTION*f I Q TO 3* 

SECT £QN * 

position as 

DISTANCE TO LEADER IS 17S MET 
<*pfel- MAX SPEED RADIUS FUEL 

" y s^ 69 991 

POWER 'mIH DRIVE' tl TO I00J ~ 
ROOD. "iSlTIQN^ '0 TO 31 O 
H^jbiiBM* OUR BOAT UENT T HRQUC 
THE MARKERS, VOU HAUE SEEN 

D IS&UA LIFIED 
VOU 4JHOULDNT TAKE CORNERS 

SQ WIDE 
ANOTHER GAME' 
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Paul Gausden from 
Kingswood brings a little 
machine code into play to 
put you in the cockpit of 
a biplane engaged in a 
deadly battle over the 
Straits of Mallacash. 



ETPE^ 

FUEL 
1000 
|0) A 
Q 



ETRE5 

FUEL 

i&i S 
B 



Paul wttes to ZX Computing. 
"A short while ago I was 

I writing a space war" type of 
program with a starry sky, and 
moving the space ships by pnn- 
' ting black squares over them 
1 which meant that as the game 
progressed ail the stars (Jisap 
pesred 

i*'l was trying to find a way 
•found this when a friend lent 
me his "Programming the 
Z80 ■'. ay Rodnay Zaks. This 
helped me to write the follow- 
ing machine code program: 
Id hi, 7 5 30h 130000} 
Id da. Id-file) 
inc da 

Id be. 0206 (7261 
LDIR 
Ret 

"This program loads what <s 
above memory location 30000 
into the display, and by chang- 
ing aver the de and hi registers it 

[saves the display above 
30000 This meant that when I 

i printed out my sky I used one 
routine to save it, then used the 

■ Other as e type of CLS. but 
recalling the same background 



METPt ; 
FUEL 

301 7 





HET* 

FUEL 

001 -■ 

Q 
HROUC- 

1ED 



each time, so now the stars 
stayed where they werel 

One of the programs I've 
written using this routine is 
ZAP. It uses the routines to 
save the foreground (the in- 
terior of the cockpit! and recafls 
it each time. You are chasing 
after an enemy aircraft and you 
have to remember the earn rots 
work in reverse. 

"To get the GOSUBs in the 
REM statements, type THEN 
GOS U B and r ub out ths T HEN , ' ' 

As you can see from the 
screen printout, the enemy 
plane is the little thing you can 
see through the cockpit it 
moves randomly around, and 
you must use 5, 6, 7 and 8 to 
move yourself into a position 
where the enemy plane will be 
on the cross of your sight, As 
Paul pointed out, you have to 
remember that you are, in 
effect, moving backwards, 
swi nging theviewofthe enemy 
against the sky This may 
sound complicated, but it 
becomes very clear once you 
RUN the program, and gives a 
good impression of a dogfight. 



1 REM SK? OO&UI "?£ AND \ * CHR* ■ 

sue arrftM 

^ 56M E£ RND ) K?" CHR* *7 GDSIUP 

JafFRN 

^N7ER THE FOLLOWING A5 
DIRECT COMMfiNOi: 

POKE 10516,3.1,7 

poke i&5is,iax 

1 REM 5K*? GOSUB ?£RND<*CHR* • 

£ REM ECRNrJK^CHftt *T G06UB 
3lTftN 

3 LSI SCR =16514 

4- LCI CPS = 16S34 

1© FOR F^C TO 4 

3fl PRIfrT TRF Ftp. ■%" . TAB 30-F 
* 2 ' "^^ " 

30 NEXT F 

,3 PRINT T flB IP J ^^^T 

fe» F O* F=-0 TO 5 

60 PrtINT TAP 9t-F; ■' i", TRB 32 *F , 



I 

80 

9e 



P«INT TAB S-r, | 



TAB 22 *F; 



NEXT F 
f OR Fie 




1£3 

130 
140 

i~a 

160 
190 

210 



HIT 16, 



IMT RT 15,14., 
f* RT 1 

L £T i - - I lPY 

I E r -4B 

LCI K*»0 

LET > . =JNT iRNO*33> 

LETT V=JNT fRNDeiBJ 

LET P = '.'5P S OR 

PRINT RT ■., ■ A 

IF S=0 THEN 3 TOP 

IF TNKCV **■■©■- THEN GOTO 30t 

LEi X»X + IN1 (RND*3« -1+ ( JNKE 
*«"B^) - I INKEV*="6") 
2?P LET - -X+3I ( IX <0. - > - IX >30.1 .» 
53(? LEI -INT fRND*3)-l+(lNKF 

¥= ~ INKC 6*' ' 

,24® LET V-T4^4i i"Y<fl) -'V>17) J 

as© soto i- 

303 kRINT RT 13.1*1 CBD 

,10 l£T S *5- 1 

3S0 I"" X<17 RND X>13 AND Yel4- 7 

EN SOro 3410 

330 GOTO £1© 

340 LET K=K+ . 

350 POKE 3064-3,* +166 

3 6 s? GOTO 160 
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ZX80 Adventure 




TOURIST TRAP is a 4K ZX80 'adventure" tvpe program 140 
which can oe easily converted {essentially by changing the way 
the random numbers are generated J for the 2X8 r, ft is very, ^ 50 
very light hearted but is fun to play, and gives you a framework j, fifl 
upon which to construct your own ADVENTURE. You might 
like to try changing this program slightly so mat it asks for, and 
uses, your name from time to time. 



J 

10 
20 



100 
110 

120 

130 
1 J5 



RANDOMISE 

PRINT t " TOURIST TRAP" 
PRINT t "l2 shift 
GOS JO 

T X = 
LET S - 30 
LET W - 1 

PRINT *9«*B *B GO ON A TRIP THROt 
PRINT t" LONDON TOWN..." 
PRINT 

PRINT w YOU HAVE $30, AND YOURE 
TRYING" 

PRINT "TO GET TO BUCKINGHAM PALACE" 
PRINT "(THE PALACE IS ON FOOTPATH 10) 
PRINT 



170 

180 
190 
200 



■ - 







PRINT "IF YOV GET THERE YOVLL NEEDM 
PRINT " $35 TO BRIBE YOUR WAY J«fl 



PRINT 

PRINT it-PRESS NEWLINE" 

INPUT A$ 

IF NOT Ag ■ "" THEN STOP 

GOSUB 1610 



•S 

II 



^J 



It 

t 



,. iJ 



i 'J 



H * • 



— r' , 



- 






»»•■■■ 









<* ■> > 



r=&£*&jt 



*W5*v 




ZX80 adventure 



>20 
125 
"30 



USQ 



<:EED"* 



HAY IN 



770 



IF W < 1 AND RND(lO) > 8 THEN GOTO 1 7 10 426 
IF W < 1 THEN LET W - 1 

PRINT "tw&spaceTHIS IS FOOTPATH ";W 4 SO 
IF H = 10 THEN GOTO 1690 460 

PRINT 'SO YOU AR£ " ; CHRf ( 128) fCHRjf 470 

(166 - W) tCNR${128) t * FROM THE PALACE' 47$ 
PRI 480 

IF S < 1 THEN LET S - RND{5) $00 

MINT "YOU HAVE m tSi m IN YOUR POCKETS- 
LET X - X * J 530 
PRINT 540 
PRINT "five shift S THIS IS PROBLEM " ,- X 
PRINT 

LET K - i + RND(5) 
PRINT 

PRINT "YQVRE FACING * '}CHR$ ( 1 28} ;CHRg 
fJ56 + K) ;CHR$<128) ;~Sp*CG m t 
LET A - RND{4) 

IF A * 1 THEN PRINT "DOORS" 
A * 2 THEN PRINT "SHOPS" 



IF A * 4 THEN PRINT "TORE STATION" , t 

"ENTRANCES" 

PRINT 

PRINT "WHICH ONE WILL YOl 

INPUT B 

IFB>KORB< 1 THEN GOTO 470 

GOSUB 1610 

IF RND(IO) < 4 OR B * A THEN GQSVB 

1170 

LET C = RND(4) 

IF C - I THEN PRINT "FOOL",- 
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55(7 
560 
S?0 
620 



6 40 
650 
660 
6?0 

680 
690 



IF C - 2 THEN PRINT * IDIOT" t 

IF C * 3 THEN PRINT "HELP' i 

IF C - 4 THEN PRINT "SURPRISE" t 

PRINT "YOttRE FACE TO FACE",, 

"WITH A 

LET A - RND(?) 

IF A - 4 THEN PRINT "GREEN 

IF A - 5 THEN PRINT "SLUE "; 

IF A - 6 THEN PRINT "BRIGHT RED 

IF A - 7 THEN PRINT "SICKLY 

YELLOW 

LET A = RND(5f 

IF A - 1 THEN LF.T Bjf - "SMILING 

POLICEttAN" 

IF A * 2 THEN LET B$ * "BEWILDERE 

TOURIST" 

IF A - 3 THEN LET B$ - "TICKET 

INSPECTOR" 

IF A -~ 4 THEN LET B$ - "PARKIN( 

WARDEN" 

IF A = 5 THEN t $ - 

"BUS DRIVER" 

LET A « RND{7) 



?50 IF A - 1 THEN LET C$ 

TICKET" 
810 IF A » 2 THEN LET C$ 

TOWER" 
82Q IF A = J THEN LET C$ 

TRAFALGAR SQUARE" 
930 IF A - 4 THEN LET C$ 

CAMBRIDGE" 



■ "PARKING i 

- "PASS TO tM 

- "POSTCARD M 

- "HAP OF 
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11340 
850 



>S TO TH 



>TCAHD O, I 



IF A - 5 THEN LET C$ - "MONKEY ON 

A STICK*' 

IF A - 6 THE* Lt't t'jf - "PACK OF FISH 

AND CHIPS" 

IE A - 7 THEN LET C$ = "RINGSIDE SEAT 

AT OXFORD CIRCUS" 

PRINT B$„"WlTH A" 

PRINT C$ 

PRIHT 

PRINT "HON DO YOU REACT?" 

PRINT 

FRl!tT"SPIT{l)' t *"SWEAR{2)" , "SCREAM 

FOR HELP (3)" ,, m PQXE AT IT WITH A 

STICK ( 4) " , " SAY YOV PONT SPEAK ENGLISH 

(5)" t "SAY YOU ARE A STRANGER IN TOWN 

nospaceBOOK A 
FLIGHT TO PARISC7} 
"HAIL A CAB (8) " , , , 
'•BUY A RIOT SHI I 



1000 
1005 
1010 
1020 
10 30 
1046 

1050 
1060 

1070 
1080 
1090 
1100 




(*)***" POINT THE OTHER WAY(lO)?* 

INPUT A 

IF A > 10 OR A < 1 THEN GOTO 1000 

LET B = RND(lO) 

COSUB 1610 

IF RND{$) - 1 OR A < B THEN LET A - B 

IF A - B THEN PRINT * YOU FOOLED 

THE ";B$ 

IF A*- B THEN LET S - S + RNDfiO? 

IF A * B THEN PRINT "AND NOW NAVE 

0*;S 

IF A « B THEN LET W « W + RND{4} 

If W > 10 THEN LET W - 10 

PRINT 

IF NOT A ~ B THEN PRINT "THE " ; B0 ; 

" OUTWITTED" ," YOV 

IF NOT A * B THEN LET S - S - RND{Sf 

IF W < 10 THEN PRINT "YOU ARE CLOSE 

TO" ff " FOOTPATH ";CRR$(128} ;CHR$(l5f> * 

CHR$fl28} 

GOTO J 60 

LET A * RND(4t 

SOB -1240* (A - U - 1340* (A - 2) 
- 1180*(A - 3) - 1510*(A « 4) 
GOTO 260 

PRINT f "YOUVE FALLEN DOWN" 
LET B « RND(4) 
IF B = 1 THEN PRINT " IN FRONT OF 

BIG BEN" 
IF B " 2 THEN PRINT " IN TNE STRANG 

IF 8 1 - 3 THEN PRINT "IN FRONT OF THE 

TRAFFIC" t "IN PICCADILLY CIRCUS" 

IF B » 4 THEN PRINT RND(99}i" STEPS 

TO THE THAMES" 

LET M * V - 1 

LET S « S - RND{2) 

RETURN 

PRINT "! )U ARE CAUGHT RID1 

ON A" ,"five&p*C&NO. "tRN£>( 99) i* BUS 

WITHOUT A TICKET" 

LET W * W - 1 

LET S - S - RND(2i 

RETURN 

PRINT , H YOU GAIN A" 

Lh.T D » RND(6) 
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Tourist trap 





1400 IE D - I THEN PRINT r "STALE SALAD . 
1410 IF* D * 2 THEN PRINT "TICKET TO THE 

PLANETARIUM" 
1420 IF D •> 3 THEN PRINT "GOOD SEAT AT 

COVENT GARDEN" 

14 30 IF D * 4 THEN PRINT "TUBE TICKET TO 

SHEPHERDS" , "BUSH" 
1440 IF D - 5 THEN PRINT "SEAT UPSTAIRS 

OH A ",-RND( S" 

1450 IE D " 6 THEN PRINT "BLACK EY: 

A RUDE LOCA .' 
J 4 70 LET S * S + RNB{5) 
1 490 LET W - V 4 RND(3) 
1490 tf W > 10 THEN LET » - 1 

15 00 RETURN 

1510 PRINT "YOr FIND A MAP OF LONl 
1520 PRINT 

15 30 PRIHT 

1540 PRINT "CHOOSE YOUR BONUS (UP TO gi 

1SS0 INPUT A 

157 LET S - S - A* (A 

1580 LET N = if - A/2 

1590 RETURN 

1610 CLS 

I6J5 FOR M = I TO 2S*RND(5) 

16 20 NEXT M 
16 30 FOR M - 1 TO 5 

16 40 PRINT 
1650 NEXT M 
1660 RETURN 

1690 PRINT "YOU ARE AT THE PALACE GATE' 

1700 PRINT "DO YOU HAVE /J5 TO BRIBE YOl 

17 10 PRINT "WAY IN? PRESS N/L TO FIND i 
1 720 INPUT Ag 

17 30 GOSUB 1610 

1740 IF S < J5 AND H > 5 THEN PRINT "YOU 

HAG ONLY g" t 'St" SO YOUVE" , " BEEN 

DEPORTED. , . " 
1745 IF v ■ 1 THEN PRINT "YOVVE FAILED A 

A TOURIST ,. .AND BEEN BEHEADED. , ." 
1750 IF S < 3S THEN GOTO 1740 
1760 PRINT "YES, YOU HAVE 0" tS 

PRINT "THE RED CARPET AWAITS YOU. 
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Double 

your ram 



The limits of the 1K supplied onboard with the standard 2X81 

become frustratingly obvious once you start to write programs. 

you probably spend more of your time trying to save memory 

with little tricks than you do in Improving the program. Here's 

one solution. Stephen Adams, author of '20 Simple Electronic 

Projects for the 2X81' explains how you can double the memory of 

your computer. Even if you've never touched a soldering iron 

before, you should be able to carry out the simple modifications 

necessary to get some workable ram space. This RAM addition 

gives not only a full 24 line screen, but also gives twice as much 

program space. The 1K extra RAM described in this article is 

cheaper to install than Sinclair's own suggestion of replacing the 

1K chip supplied with a 2K (4816) RAM chip. 



YOVl 

w om 



"YOU 

fjf 

.ED At 



The IK of original RAM 
I ORAM I can come in two 
forms, two 2114s or a single 
41 1 8. The single chip 15 iden- 
tified as IC4 in the circuit 
diagram and two 2114s as 
lC4a and 4b, Both are con- 
nected Up to the same data and 
address lines. They are 
operated by the same signal, 
RAM CS. which is generated by 
the control chip known as the 
Sinclair Control Logic Of ULA 



This chip decodes the upper 
two address lines A14 and 
A 1 5, so that when the correct 
address for the RAM 
M6384 32767) is On the ad 
dress lines, the RAM CS line to 
the RAM chips is lowered to 
binary 0. 

This line is then used to turn 
on the RAM chips, so that the 
other address lines using AQ to 
A9 can detect which byte is re- 
quired. The data is transferred 



into, or out of , the RAM chip on 
the deta bus. As the decoding 
of A15/A14 provides only a 
1 6K section in memory, the 
RAM chip appears again and 
again, at every IK within that 
16K section, In order to add 
another 1 K of RAM, we have to 
divide this 16K space into 
larger untts or else both chips 
will appear at the same ad- 
dress. The tine we will use is 
A 1 0, which will provide us with 



2K sections instead of 1 K ones. 
In other words, 11 will only 
repeat every 2K within the 1 6K 
section 

The 7400 ic 
Decoder 

The address decoding is done 
by a 7400 NAMD gate IC, 
which contains lour such 
gates, A NAND gate will only 
change Us output to binary 
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Construction 



GATES 1^4 IN 7400 JC 



A10- 



«g l2A , 2 



14 



cH? 



az> 



■*• PIN 8 ERAM (2114 CS) 



13 1 



10 



-*■ PIN 8 ORAM (2114) 
PIN 18 ORAM (4118) 
CSPIN 



VOLTS- 



PIN 7 



+5 VOLTS - 



PIN 14 



CIRCUIT DIAGRAM 



when both inputs are binary 1 , 
otherwise the output is binary 
1 , Figure 1 shows the connec- 
tions tothelC- 

The RAM CS tine is con 
nee ted to both inputs of gate 
one, so that its output of gate 
one is constantly binary 0, 
unless the correct T 6K section 
is decoded by the ULA If the 
RAM CS tine is changed to 
binary bv the ULA. one of the 
inputs to gates two and three is 



+5 VOLTS 



TO PAD 2A 
ON EDGE 

CONNECTOR 



binary 1 , The other input to the 
gate depends, on A 1 It must 
be binary 1 to operate gate two. 
and binary for gate three to 
operate, 

As A 10 changes every 1K, 
starting as binary 0, then 
changing to binary 1 , then back 
to binary again, the ORAM 
will be first turned on by gate 
three going to bmary 0, and 
then the ERAM (Extra HAM), 
T he ne *t R AM t o come on in the 



A10 



third change will be ORAM, as 
A 1 is now binary again This 
sequence will repeat itself all 
the way through the 16K sec- 
tion. 

Construction and 
Alterations 

The first step is to wire up the 
7400 IC a« shown in Fig. 2, 
remembering that it is shown 
upside down. This is because 




ORAM CS 



7400 IC (UPSIDE DOWN) 



VOLTS 



ERAMCS 



we are going to mount it on tin 
ZX81 s PCB using a piece <* 
Blu-taok or a double -side! 
sticky pad, so the legs of the IC 
are sticking upwards, and 4l 
not make contact with tf» 
ZX81 "s PCB. The only connet 
tiocs that are made ere to l ft 
PCB at the points shown. Tf* 
connection to the ORAM Cf 
lines is made underneath th 
PCB, 

The RAM CS line appears a 
the edge con nee lor pad 2 A W> 
can solder our connection 6 
the 7400 IC (pins one and two 
to the hole connected to trt 
edge connector pad 2 A Th 
printed circuit track lead in 
from this pad to pin eight e 
lC4b must be cut Pick a spa 
hall way along the track an 
make two smalt cuts about ft 
eighth of an inch apart, using 
craft knife, Then, still using th j 
craft knife, scrape away all t ^ 
the track m between, so therai , 
no connection between tn | ( 
two. Attach the wtre from pi 
eight of the 7400 IC to pmeigr , 
of lC4b. whether fitted or no 1 
Keep all the wire (o the 7400 1 t) 
as short as possible wirhov (< 
touching any other track A 
tachtheOvoltand +5voltwi 
to either side of capacitor 
making sure you get them tti 
right way round. The only wi 



it 

P 
o 
h 

u 
C 
s 
c 

ir 

5 



1 



Wlf h 



ZX COMPUTING SUMMER tf 



Construction 



+5 VOLTS 



VOLTS 




CONNECTIONS TO 2X81 



IC4 



A10 





) 7400 



v 



EDGE CONNECTOR 






tnt ft on the] 
a piece of 
ubie-$'d< 
gs of the U 
is, and 
with i 
ily conr 
i are to tl 

;howti. Tl 
ORAM C! 
jrneath tl 

appears 
pad2A. 
inaction 
ne and tw 
:ted to t 
■d 2A. T 
ick leedi 
)in eight 
Pick a 
> track a 
ts about M 
iari, using 1 
nil using tN 
away oil q 
n, so there! 
stween tN 
ire from pfc 
; to pin eigh 
itted or nofl 
the 7400 iq 
bfe wrtho 
V track. A 
+ 5 volt wi 
ipacitor C 
l*t them t 
he only wt 



left is the ERAM CS line. The 
posttion you fix this will depend 
on what sort of ORAM you 
have. Stick the 7400 IC (legs 
upwards) onto the printed cir 
cuit board in the position 
shown. The A10 connection 
can be made by pushing a wire 
into the hole next to L2 and 
soldering it, 



TWO 221 S as ORAM 

In this case, remove the two 
ORAM ICs end mount two 
more 2114s on top of them, 
ERAM 2 11 4s should have their 
pin eights cut short, so that 
when they are mounted on the 
ORAM the t w o pm eights do no t 
touch Solder this 'piggy back' 
arrangement together, except 
for the ptn eights. The top 
ERAM's pin eight should then 
be soldered to a piece of wire 
making sure that it does not 
touch the lower ORAM'S pin 
eight . These pins are the RAM's 
CSpins 

Put the 21 14s back into 
their sockets, making sure the 
ICs are the correct way round. 
as shown in Fig. 3. The top end 
bottom RAMs should be the 
same way round. Now join the 
two pin eights of the ERA Ms 
together, and solder the ERAMi 



together. Solder the ERAM CS 
wire to one of them, making 
sure it does not touch the 
ORAM spin eight 



one 4118 as ORAM 

This is a bit more difficult as the 
ORAM covers up one of the 
ERAM sockets. An IC socket 
should be soldered into position 
onthe lC4b, then a 2114 IC 
placed in It with its pin eight left 
outside the IC socket. The other 
2114 must be mounted under- 
neath the !C4 This is done by 
laying the top of the 2114 
against the PCB over the pin 
connections for 1C4a. Now 
solder wires from the ICAa con- 
nections to the 2 1 1 4 RAM IC, 
making sure it is the fight way 
round, so that the cutaway of 
the IC is nearest the edge con- 
nector, Do not solder a wire to 
pin eight. Join the two ERAM's 
pin eights together using a 
piece of wire and then solder 
the ERAM CS to pin eight of the 
ERAM m socket lC4b. 



Finishing touches 

Before applying any power to 
the ZX8 1 . check all the connec- 
tions for bndo.es of solder bet- 



ween tracks on the PCB and on 
the ICs. Check that the connec- 
tions to the PCB are not likely to 
wander about and (ouch any- 
thing else. On reassembling 
the ZX81 and applying 9 volts 
to it, you will find that PRINT 
PEEK 16389 gives a result of 
72. If not, or the inverse 'K' 
does not appear, check ell your 
connections again. 

T he rea son for a 1 1 1 hi s wo r k i s 
that 2 11 4s only cost £ 1 9p plus 
VAT, whereas the cheapest 
4816 is C7.Q0 plus VAT or 
more. If - despite the cost - 
you want to install a 4816. 
place it the same way round in 
the socket of the 4118 and cut 
the Strep from LI to L2, A new 
strap must then be inserted bet- 
ween L2 and A 1 0. This modif i 
cation will not stop you using a 
1 6K pack, as the RAM CS con- 
nection on the edge connector 

Still WOrka. 



Shopping list 

There are at least three dif- 
ferent 2114 IK RAM chips 
available, The L version takes 
less current and so is useful if 
you are using your machine 
with extra boards The other 
two types are differentiated by 
their speeds. One is 450 nS 



and the other 200 nS. This is 
the time fin nanoseconds) 
taken to operate the chip after 
the CS line is operated. The 
chips needed for this proiect 
can be up to 450 nS. The best 
thing is to look at the price of 
the chip, not forgetting that you 
will require two of them for the 
extra IK of RAM. 

The 740O also comes in two 
versions. The original, cheeper 
7400 and the more expensive 
74LS00. The 74LShesmoret© 
recommend its use, however, 
as it requires less power to 
operate and has protection 
diodes built into the input of the 
gate. It is therefore best to use. 
as it only costs a few pence 
more. The 7400 end the 
74LS00 use the same pin 
numbers. 
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Machine code 




First steps in Machine 



There seems to be a myth sur- 
rounding ZXfll machine code. 
For some strange reason it is a 
common belief that programm- 
ing in. machine code is not easy. 
Indeed there ere even people 
who would go as far as to call it 
difficult. Suffice to say this is 
not the case for, while it is true 
that the use of machine code 
was omitted from the Sinclair 
Manual, all you need is one little 
IfJASlCl program taken from 
the book. Mastering Machine 
Code On Your ZXB 1 , to get you 
started. Here it is 



Code 



10 

20 
30 
40 

no 
so 

70 



80 



INPUT X 

LET AS- " 

If At-" " THEN INPUT Ai 

IF At --S" THEN STOP 

POKE X. 16 *CODE A* + 

CODE AH2t -476 

LET X - X + 1 

LET A»=A»|3TO?nOl» 

lh*r» 1» nothing tMtWMn 

TO snd'T' 
OOT0 30 



Machine code may seem 

bewildering, but Toni Baker — 

author of Mastering Machine code 

on Your ZX81 or ZX80 — is 
convinced the whole subject is a 

piece of cake. Here, Toni 

attempts to convince you, with a 

clever screen-handling routine 

and the raw ingredients of a 

breakout game. 



16514 
■2A0C40 

"oeiB" 

23- 

"7E" 

EESO 

FEF6 J 
'2803" 
"77" 
"tBFB" 
"T0F3" 

C9 



Machina 
cod* addr*ii 
LOML 

i.D FILEI 

LDft 

tw«nlyfour 

LOOP INC HL 

LD A .(HLI 
XOR 80h 
CP F6h 
HH Z.EXIT 
10 i HLI. A 
JR LOOP 

EXIT DJNZLOOP 
RET 



Now obvtOu&ly there isn't 
enough room in this article for 



me to teach the whole of 
machine code from scratch — 
that would be like trying to 
squash Sinclair's BASIC 
Manual into two or three pages 
- so instead I'll give you one or 
two little machine code 
routines which you can use in 



your own BASIC programs, 

Try this one. Load the above 
program, then add the follow- 
ing line: 
1 REM 123456789023458789 

Now RUN trm program mrttf Input: 



Now please note - you do not 
need to understand what \*n 
written in the right hand cd 
umn All you need to do is enter 
what's written tn the left cot 
umn When you've done thai 
type "S" to stop the program 

Now add these li 



1O0lFlNKEVI< >" "THEN 

GOTO 100 
106 IF INKEYt - ' "THEN GOTO 

105 
110 RAND USR 16514 
120 GOTO TOO 



at 

Cm 
IK 



Ml 

m 

IK 
Ml 

Cm 

p* 

IK 



BR 

36 I 
ST< 
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Machine code 



ie 



Now type RUM 90 and iust see 
what happens when you touch 
any of the keys. Incidentally, 
lines 1 to 80 can actually be 
deleted altogether now, end 
only line one is needed, From 
now on, any time the machine 
encounter* the statement 
RAND USR 16514 the 
machine code magic will work. 
Try this little gem. Delete all 
the lines except tine one. Now 
add the following lines 

10 FORI ■ 1 TO 100 
20 PRINT ' 'three apacet 

lotto* »d by three invar** 

*p*eaa"; 
NEXT I 



deaddrau 
IHL, 
FILE f 
18. 

•fitylour 
C ML 
lAiHLI 
)fi80h 
'F6h 
12.EXIT 
1 HL!,A 
tLOOP 
iHZ LOOP 
■T 

you do not 
what I've 

i-hand ed 
do is enter 

•m left col- 
done that I 

i program 

*ws. 

THEN 
THEN GOTO 

4 



40 FOR I = 1 TO 60 

60 NEXT I 

60 RAND USR 165 14 

70 GOTO 40 



Run this and stand beck m 
amazement , 

For something a little more 
complex, here is a routine 
which will move e ball around a 
screen, bouncing it off walls 
and bricks. 

You can develop a kind of 
BftEAKQUT-type gome using 
this routine Load the machine 
code loader at the start of the 

ClS and add one extra line: 




1 REM 123456789012345678 
901 234567B901 23456 
789012345678901234 
&678901231234S6789 
012345878901234667 
690123 
Now RUN the program and in- 
put the following (counting "/" 
es "new*ine"l: 

1 6 5 1 6 1 1 ,' 2 A8 240 / 3 600 • 
3A8440/3D.'2002/23/23,'2B. l 7E, 
FE60 200B 2A8 240 4AS440 
(=044,328440 22 8240 3 A8S40 
V3D/2006''11DF'FF.- 19/ 18047 
112 100 19 7E FE BO 200B 
2A82403A8&40ED44. 328640 
/01O0O0 7EJFE0B.2009 03. 
3A8&40E044, 328640 228240 
3634 C9 S 
FEBO 2O0B.2A8240.3A8440 

You cen now delete lines 10 on- 
wards. 

To demonstrate how this 
works iust add the following 
BASIC: 



76 

80 

90 

100 
110 
120 



PRINT thirty two Invert* 

apace*" 

LET X - PEEK 16398*266' 

PEEK 16397 I 200 

POKE 16514.X -2S6*INT 

IX 256] 

POKE 1851 5. INT IX 2561 

LET A USR 16518 

GOTO 110 



10 
30 

30 

40 

50 
60 
70 

75 



PftlNT 'thirty two Inverse 
•paces" 

PRINT "Inwerae tpaca thirty 
•paces inv>r» space 
a* 20 

PRINT ' 'invert* apace thirty 
graphic A invert* apace 

as 40 

FOHI = 1 TO tO 
PRINT Invin* apace thirty 
ipaces inv»ne space 
NEXT I 



Lines 10 to 76 just print the 
board. You can replace these by 
any board-printing routine you 
like Lines 80 to 100 are ab- 
solutely vital for the machine 
code to work. I although the 
+ 200 cen be more or less 
* anything - it just determines 
the position of the stan of the 
baMf, and all the fun happens at 
1 10 and 120 The instruction 
LET A USR 16518 just 
moves the bell one square 
along, If you PRINT A after 
wards you'll find it's always 
zero unless the ball hits a brick, 
in which case it will be one. 

So you see. the loop 1 1 to 
1 20 is now really the whole of 
the 'game'. It 'sup to you to im- 
prove it, but as long as you 
don't alter the machine code 
and ,ust play around in BASIC, 
remembering that LET A - USR 
16518 means "move the ball 
one square", it shoukf be no 
trouble at all 



^OoFtwar^ 



Quality SoFt ware 



HeaowaaKii '-■■-. LOAD MaJ have parted 

- ■ • , • i,i 

to*\ 16k RAM Pack aSt> 
ZX31 sortuare 

GALAXY INVADERS "bquhw imunum 4fc RAMI ,r, machine code 
C**s««t- - is O00 

IK GAMES " .XKrtaneai. Hangmen. C'MSMOfd. Lattei 

SQuaral Cmamancj ~ C3 0D 

'" JuB i VCT nOW to My hOWf QOOd your Space In vettw 

ewei* is I we recommend tout company any day " 15 A R Prasaonl 

'1 hen* ;uV TVOenWd ¥0t* C*M*l!i '.P$ 

wf , 1*6 ban on iha maUM i am very pleated 

wi-m voii< gue* sewce " (5 C 8»- 

,irtg 'GAMES' vary ""■■ .juate' i* gwt* 

addctlva " IF W Mancrtesterl 
MULTiQRAPHjCS 2 3 ;u*e» irunifliurri 16». HAM) ctMO drawino*. 
vcreen OspMv i«Joc 

i«*tn««r>d30D«a*4uttraiadV C 4 V. 

\* GRAPHICS MaiwJwxioc* Large Pnrrt. Medium Print. Om a I 
M*rW oftiv cof»;*.m atcwa m 'isi.n.-j-. notes ''N.'"„(M<yi andideasi 
Caaieiti and <n« unions £3 00 

^iK-»v°o^alaetT«v<dmiiiuai E4 SC 

IK STATISTICS K program* descujjifv* and inferential stetsl Cass* 
instructions 

"l ackntmr«dBe mc0tpi of MultiGHAPHICS and 

STATISTICS Hftwng eiparianced nothing but trouble with 

'"*""« soltwnre, I w« agreeem* *ufp«4ed by trie good 

gu- IV S Bert* I 

ZX80 SOFTWARE ALSO AVAILABLE 



, | rjo 



BRIDGE SOFTWARE IZ) 'Mail on* 
36 f ERNWOOD. MARPLE BRIDGE, 
STOCKPORT. CHESHIRE SK6 5BE 






cutmnaif 



SECOND FOUNDATION 

ZXM SIM 1 HA K I 

ALL OUR SOFTWARE 
IS ON CASSETTE AND DELIVEftEDBY RETURN 



COMPUTATUNE turns the tk zxat into a 

ONL OCTAVE ORGAN STORING 100 NOTES PLATS 
BACK, TUNE AUTOMATICALLY C? Ti 

STARTER PAC^ twelve m games on one 

CASSETTE SEVEN MOVING GRAPHIC GAMES 

INCLUDING Road-Race. Subieerth, Tank-Shoot 
AND Pop EXCELLENT VALUE C3 90 

ARCADE PACK four ift« games on one 

cassette iurrewnd Tank-StlOOt Spitfar ChaM 
AND Tenpin Bowling C3 BO 

VARIED GAME PACK fouh ieK games 

iafwdlkei Car-Cr*«h Smarguna AND Fo* *nd 
Hourtdi CAR CRASH IS MACHINE CODE AND 
WORTH 1 3 SO ALONE 1 ALL FOUR GAMES t 3 90 

TOLINKA - ten use your z«ai as a chess 

CAME RECORDER FEATURES TOO NUMEROUS 
TO MENTION C3 »Q 

GC.E, EXAMS ISO min exam in O level 

PHYSICS OR MATHS ■ GIVES GRADE AND 
DETAILED REVISION PROGRAMME t 3 90 EACH 



Pricet are mcluaiwe IO*er*eai add Cl DO PAP) 
Send til for detail*, or chegu* with oeda* to 

S£COND FOUNDATION 22 Brambei 
Belgrav*. Temworth Staffs 0T7 2LL 
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HILOERBAY LTD 

PROFESSIONAL SOFTWARE 



I- you don't believe that the Sinclair 2X81 can do real work, 
come and see us e\ the Compute Fair Exhibition . Earls Coun 
<23rd-25lh April ) and the ZX Micro Fair. Central Hall. 
West minster London SWl (3Dtti April- 1 st May) 

ZXai & 16K SOFTWARE Reviewed in Vour Computer (Feb 1*B?) 

* Payroi tor up to 30 employees Meet sail regulations C?5 

* Stock Control Fast big and versatile f25 

* Budg«tl5 

* Crrtital Path Analym Up to 500 activities £15 

* VAT 4 Mortgage A Loan £8 

* GOLD: Areallygoodadventure:iogetherwiihtheintriguing 

PiCkaVWord" £8 

* RELIABLE 16* RAM Pad* lor the ZX8I £42 

* BEAMSCAN: Be«jm analyst tor architects and engineers [25 

* APPLE 1 1 Pay roll £3b 

* HEWLETT PACKARD984SB: Super spline (genera I purpose 
mserpoJslton and labulaton) 

* MEMOTECH64KMemopdk£79 

DO YOU HAVE DIFFICULTY LOADING TAPES! V\fe hawethe answers, 
jnrj for wetl under £ 10 
Contact us tor more details 

CROFTON PROF ES5I0N AL KEY BOAR DS . M>0N ITORS VtXJ s 
Pnces include VAT. Post 4 Packing COD Orders £2 ertra 

TAPE HINT: DorVt use the first 20 seconds 

of your cassettes most tape problems 

are found near the ends ol the tape. 

HILDERBAYLTD 

8/10 PARKWAf.flEGENTS PARK 
LONDON NW17AA 



Enquiries for Hilderbay Lid. will now be handled 
by MOLDCO LTD, Tel. 01 251 3090 



ALSO ON ZX81 + 16K 

Financial Budget/ Cash Flow Forecast: The program 
allows thirteen columns (1 2 moolhs + total) The forecast 
can be changed and a 'WHAT IF?' possibility can be ex 
ammed on the screen £25 

Sates Day Book: Keeps a record of all invoices, with net t, 
VAT, zero rated and total. £18. 

Purchase Day Book; keeps records of aJI purchases and 
VAT. £18 

Petty Cash Book: Keeps a record of all petty cash ex- 
penses and allows for VAT to be calculated from total if 
unknown £18, 

Cash Sales Day Book: as sales day book but with the addi- 
tional Method of payment" feature, Incl. cash, cheque, 
postal order, Access. Barclays, sundries and unpaid £18. 

Cassette Recorders: individually tested for ZX81 and sup 
plied with a lest tape for loading £22 

Barchans tor Architects: a simplified version, takes away 
the tedious task of manually handling the problem £25 
Bank Account calculate your bank charges whilst keep- 
ing your account E5. 

Architects Programs: Bare hart with Scurve/Oewpoint 

calculations N.B S. on computer/Structural programstetc 

etc 

All program* now also available tor ATARI and SHARPE 

HOLDCO LTD, 
14, BRITTON STREET 
LONDON EC1M5NQ 

Tel: 01-251 3090 



MICRO GEN 

QUALITY PRODUCTS 



ZX81 
A/D CONVERTER BOARD 



This 4 Channel analogue to digital convener, onQtnsUy developed 

for joystick control, can be used for such applications as 

moasufment of voltage, temperature, light miens ty etc 

The board Mis in between the RAM peck and the 2X61 (No skill 

is required to make this connection, and It actually improves ihe 

stability of the RAM i. 

Price now only HB 60 . 



JOYSTICKS FOR THE 
ZX81, ONLY £9.60 EACH 



* The most exiting add on ever tor the ZXfil. free yoursetr of 

(hat dead, unresponsive keyboard 
# 1 or 2 joysticks may be Connected via our A/0 board 

* your ZXB1 into a true programmable games machine 

* Ex lends ihe capability ot Ihe 2XB 1. imagine the tremendous 
wanty ot games an applications thai now become possible 
* Details supplied on how io use the loyalicks in your own 

pfograr- 

Please nole ihal you cannot connect conventional analogue 

joysticks freciiy to itvs digiial mpul pons found on most I/O 

boards, and A/D convenor such as ours is required 

A Iree copy of ZX AMAZE plus any one ol the games listed 
below when or den no a rovstick and an A/D board 

PROGRAMS AVAILABLE 



ZX SPACE INVADERS. 



You've tried the rest, now 
try the BEST. 

This program has many features including an ever 
increasing rate of play, (they'll get you m the end) 

only £3.95 

lutte simply the best breakout on 
the marke 

Features seven bat angles, (you won't find this one 
easy) 

only £3.95 
JA very addictive arcade game 
Bomb and shool your way out of trouble, otherwise 
you are doomed to crash 
Generates a different pattern, tor a different 
game each time you play, On ihe reverse of the 
cassette is ZX REFLEX, find out how fast you really 
are 

now only £3.95 

The original and still the best 
Graphic display of Chessboard 6 levels of play 
Displays record of your moves and the computers 
Board can be set up io any position. Has ability to 
change sides or level m mid -game PLUS 
CHESS CLOCK on reverse side, records time taken 
by each player Resetable function Single key 
entry. 

NOW ONLY £6 50 



Th 



tan 
a r 
the 
m 

r.,r 

01* 

fin 
the 






ZX BREAKOUT [* 



ZX NEW YORK. 



ZX CHESS. 



All our games are written m machine code, and can be used wur 
f board, (except chess, keyboard only I. Suppled or 
cassette with library case 

, ou to prove to yourself Ihal our products are second t< 
none. MICRO GEN of lers Ihe following terms to our cuMOn 

14 DAYS FREE APPROVAL 
ON ALL PRODUCTS 

All money will be refunded if goods are returned In good 
condiiion withm fourteen days of despatch 

Postal Orders payable to; 

MICRO GEN Dept ZXC 

24 Agar Crescent, Bracknell, Berks. 

TEL: 103441 27317 
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N 

:ts 



tRD 



tw i top tjd 

'etc 

(No ■ 
roves the 



Micro 





' of 

ward 

nacrnne 

Ttendous 

Uf own 

ttknjt 
«j 

*i>«ed 

rd 

E 

Bt. now 

i evet 
? end! 
nly £3 95 

•kOUt on 

his one 
nly £3 95 



Thii program it ratcineting to 
watcri, end makei ■ good demon - 
ft rot ion of the ZXB1. A 'mouie' 
(en inwM MtBfiik.) n«rtf o" in 
• random petition somettrherw naif 
the top J*Pt ri»fid COfner of lh# 
fcriwn It it mming for the bouorn 
nphi hand cornai There n a tolirf 
black 'frame' on the xreen. end a 
numb**- at obtiactet are placed 
randomly wJihin the frame, When. 
the rnouM fmallv makes K 10 the 



end, the number of moves it took 
it shown. 

The obftacles chanoe petition, 
the mouw fpath« off and on 4 
few timet, and then begirt again. 

The mouse cannot get itieH into a 
trap it cannot get out of, unlet! 
it happens to lend in one at the 
very beginning, 10 have patience, 
no matter how long it tnmi to 
be taking, 







1 REM HICROMOU5E 

5 LET G=16398 

6 LET H=G4l 

10 PRINT RT .0 



16K 



iu really 
nlv £3.95 



pidy 

puters 

ability 10 

ie taken 
|le key 

Y £6.50 

a use?" 
Supplied on 

e Seccr 
nan 



rJ in good 
Dh. 



is 




30 rfJR 0=1 TO 20 

35 PRIMT RT 2 +RND »18 ,. 1 +RND *27, 

fel 

36 PRINT RT 2 + RND * 1© , 1 +RND 127; 

37 PRINT RT 2 + RND # IS , 1 +RND 127,; 

42 PRINT RT R,0;"0j" 

43 PRINT RT 3+RNDfl5,2tRND»22 / 
I ft 

4.4 PRJNT RT 2^RNDtlEi / nnNDil27; 

45 PRINT RT 2tRND#ie,2tRND*P4, 

r 

46 PRINT RT 3+RND* IS . 2 +RND #27; 



"• < JBT ■ 1 



4 7 PRINT RT 2+RND # 18 .. 2 + RND #24; 



PRINT RT R .31; "■'* 

PRINT RT 2tRND*16 l 2+RNPt2&; 



NEXT R 

FOR Zsl TD 13 

PRINT RT 20^E<; 

RT 20,30; 

RT 20,30; 

RT 20.30; 

RT 20,30; 

RT 20.30; 



- 



5< 

37 

60 
61 
62 
63 
64 
66 
Bfl 
67 
68 
70 
75 
80 

es 

90 

95 

100 

101 
2000 
105 
106 
110 



PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

NEXT Z 

LET R^INT 

LET Q*0 

LET B=INT 

PRINT RT 

LET E=R 

LET 0=0+1 

LET F=B 

IF R=20 RND 



8 



<RND*8+1> 

IRNDtlSU) 

20,30; " " 



B=30 THEN GOTO 



LET T*0 

IF RND >. 247© THEN GOTO 

LET Y = INT (RND #7) +1 



120 



111 
112 
113 
114 
115 
116 
117 
120 
130 



IF 
IP 
IF 
IF 
IF 
IF 
IF 



:0 THEN 
140 IF 



THEN 

THEN 
THEN 
THEN 
THEN 
THEN 
THEN 

PRINT RT 

IF PEEK 



Y = l 

Yp6 
Y=3 
Y=4 
Y=5 
Y=2 
Y=7 



120 

169 
2PP 
250 
390 
J5A 
330 
R+ 1 , B; 
(PEEK G*256*PEEK HJ 



GOT O 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 
GOTO 



LI 
T = l 



T»l 
THEN 



LET R = R+1 



150 

152 
154 



IF 

ir 

IF 



T»l THEN GOTO 1000 
RNDJ-.2 THEN GOTO 169 
R=0 OR B=3© THEN GOTO 



155 PRINT RT 

156 IF PEEK 
^0 THEN LET T 



R-l,B*l; 

fPEEK G+256fPECK 

= 1 



ib 



Hi 



157 

15B 

159 

165 

169 

170 
=0 THEN 

160 

190 

195 

200 

210 
-0 THEN 

220 

230 

240 

245 

^0 

260 
=0 THEN 

270 IF 



IF T=l THEN LET E^B+1 
IF T=l THEN LET R=R-1 
IF T=l THEN GOTO 1000 
IF RND ( . 2 THEN GOTO 110 
PRINT RT R>B+l; 
IF PEEK (PEEK C»a?S6*PE£« 

LET T=l 
IF Tal THEN LET PsBfl 
IF T=l THEN GOTO 1000 
IF RND<.6 THEN GOTO 290 
PRINT RT Rfl.Btl. 
IF PEEK (PEEK Gf256fPEEK 



Ml 



LET Tatl 
IF T~l THEN LET R-R+l 
IF T*l THEN LET 8=B + 1 
IF T*l THEN GOTO 1000 
IF RNT>< . 1 THEN PDTP JJP 
PRINT RT R-1..B, 



H} 



IF 



PEEK (PEEK 

LET T«l 

T=l RND R>0 



Gt356fPEEK H> 
THEN LET R»R 



1000 



H> 



-1 

280 IF T=l THEN GOTO 

290 PRINT RT R,B-1; 

300 IF PEEK (PEEK Gt256»PEPK 
=.0 THEN LET T«l 

310 IF T=l RND B>0 THEN LET B «B 

320 IF T-l THEN GOTO 1000 
330 IF B^=0 OR R«0 THEN GOTO 110 
340 PRINT RT R~1,B-1. 
350 IF PEEK (PEEK G^256l-PEEH M> 
=0 THEN LET T=l 



360 IF Tat! THEN 

370 IF T=l THEN 

380 IF T=l THEN 

390 GOTO 110 

1000 PRINT RT E,F;" 

10 10 PRINT RT R.B;" 

1020 GOTO 90 

2000 PRINT RT 0,15; 

2Q10 FOR Ncl TO 50 

2020 NEXT N 

2030 PRINT RT 0,15; 

2040 GOTO 30 



LET R=R-1 
LET B=B-1 
GOTO 1000 
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POKEing 





ZX80 



The absence of a memory-mapped display can be a 

nuisance, especially for the writer of games programs, as 

one of the most interesting things one Is able to do is to 

peek at individual screen locations and to POKE characters 

directly on to the screen. Animated graphics, of course, 

depend on this facility but they are definitely out with the 

ZX80 because the screen would remain blank while the 

action was being computed. On the other hand using POKE 

to put characters onto the screen is feasible and is 

potentially a useful feature. 



!%> V-*- 






Filing A Display 

With a memory -mapped 
display there is no problem 
because the display file is 
contained within a fixed 
amount of RAM. The screen 
can be considered to consist 
of a matrix of locations 
(number of lines by number of 
characters per line) with (he 
memory address of each one 
fixed and known, To make a 
character appear at any 
desired point on the screen it 
is simply B matter of POKEing 
the code for that character at 
the relevant location address. 

On the ZX60 things ere 
rather different, The display- 
file uses a van able amount of 
RAM depending on the 



quantity of data to be 
displayed. The addresses of 
the various locations on the 
screen also vary according to 
the length of the program. In 
addition the location 
addresses change during the 
running of a program 
whenever data is input for (he 
first time or variables are 
assigned. 

The computer, of course, 
knows where the display-file is 
m the RAM at any time and 
the address of the start of the 
display -file is recorded as a 
two-byte record at address 
1 6396. By PEEKmg at that 
address we can locate the 
display-file and then calculate 
the addresses where we need 
to POKE to get characters on 
to the screen. 



Character By 
Character 

The first character m the 
display file is a "newlme" 
character so that if we call the 
address of the start of the 
display file W then the first 
visible character location (top 
left) is at W + 1, Each line 
consists of up to 32 visible 
characters with a new line 
character at column 33 By 
adding the appropriate 
multiple of 33 plus the column 
number to W we can get the 
address of any character 
location on the screen, If we 
call the row number A and the 
column number B then the 
address formula is w + (A 
-1)*33 + B. 



Of course the display file 
has to exist before we can 
■tan PEEKmg and POKEing at 
it If we wish to POKE onto » 
blank screen then it is first 
necessary to create a display- 
file full of spaces 
Unfortunately a succession at 
PRINT statements will not 
achieve this and although a 
FOR - NEXT loop PRINT ing I 
individual spaces will, it is uerj 
cumbersome. Luckily 
PRINT , , , , creates a line fui 21 
of Spaces so a Short loop t&r,{ 
be used to produce the 
required number of screen 
lines. Obviously characters 
can be used as well as specs 
to create a display Me. Up to*; 
23 lines can be printed m (hit 
way. 

Having ensured that we 



SO 
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POKEing 






splay -file 

we can 
POKEmg at 
)KE onto a 
it If first 
e a dispiay- 

ccess*on of 
will not 
though a 
p PRINTing 
will, it is venj 

*ily 

es a line full 
iri loop can 
a the 
f screen 
larscters 
i\\ as spaces 
'-file. Up to 
intad in this 



have a display-file we can now 
take s PEEK si its starting 
address. The following 
subroutine achieves this and it 
is used in all subsequent 
listings: 

Of course the display-file 
has to exist before we can 
start PEEKing and POKEing at 
it If we wish toi POKE onto a 
blank screen then it is first 
necessary to create a display 
file full of spaces. 
Unfortunately a succession of 
PRIM statements will not 
achieve this and although a 
FOR NEXT loop PRINTing 
individual spaces will, it is vary 
cumbersome Luckily 
PRINT creates a line full of 
spaces so a short loop can be 
used to produce the required 
number of screen lines. 
Obviously characters can be 
used as well as spaces to 
create a display file Up to 23 
tines can be printed in this 
way. 

Having ensured (hat we 
have a display -file we can now 
take a PEEK at its Starting 
address The following 
subroutine achieves this and it 
is used in all subsequent 
3s: 

500 LETP * PEEKM 8397) 
510 IFP>127 

THEM LETP - P - 256 
520 LETW = PSEKH6396I 

4 P*256 
530 RETURN 

h should now be obvious how 
we can use (his address to 
POKE a character onto the 
screen. The following program 
establishes a blank display 
file, inputs ft row and column 
number, POKEs character 
code 148 (inverse asterisk) at 
the relevant address and then 
inputs another "grid 
feferance" When the program 
is run. inverse asterisks appear 
at your bidding anywhere on 
the screen :- 



10 LET P = 

20 LET W - 

30 FOR A = 1 TO 22 

40 PRINT ... 

50 NEXT A 

60 INPUT A 

70 INPUT B 

SO IFA>22 0RB> 32 
THEN GO TO 60 

90 LETY - |A-1)*33 + B 
100 GOSUB500 
110 POKE W + YJ48 
120 GOTO 60 
600 LETP = PEEKI1 63971 
610 IF P> 127 THEN LET 

P «. P - 256 
620 LETW = PEEKH6396, 

♦ P'256 
630 RETURN 



i that we 



The following two alterations 



to (he listing extend this 
sample program; 
Specify character to be 
POKEd:- 

84 INPUT C 
1 1 POKE W + Y,C 
{C is relevant character code] 

POKE character taken from 
the keyboard:- 

64 INPUT CS 

66 LET X = CODE (C») 

B8 IF X> 191 

THEN GOTO 84 
110 POKE W + Y,X 



It will be noticed that the 
programs above assign 
variables P end W before the 
first PEEK. This is because, as 
mentioned before, any 
variable assignment or initial 
input will altar the location of 
the display file, if you write 
any screen POX E programs 
and find that the characters 
are displaced it will almost 
certainly be because a variable 
in either PEEK or POKE has not 
been previously assigned. A 
simitar case is where an initial 
input or an assignment is 
made after a previous PEEK or 
POKE, when it will be 
necessary to take another 
PEEK at W before POKEing 
again 

Careful POKES 

Another thing worth 
remembering is that POKEing 
can be a hazardous occupation 
if you happen (o POKE in the 
wrong place o* even if you 
POKE an inappropriate 
character code in the right 
place. Care should therefore 
be taken when writing 
programs to ensure that 
characters are not POKEd 
outside the boundaries of the 
display file Usually Such 
characters seem to disappear 
without trace but sometimes 
ihey can find their way into 
your program, invariably with 
unpleasant consequences 
Some bad POKEs can cause 
havoc with the video control. 
The codes for all statements, 
tokens and operators should 
definitely be avoided lie codes 
> 1911, 

A more subtle proWem is 
that any extensive use of 
screen space is very expensive 
in terms of memory A 23 line 
"blank" screen will occupy 
760 bytes of RAM, which 
does not leave much for (he 
program if you are using the 
basic model ZX80 with 1 K of 
memory. You therefore need 
to think hard about the 
balance of memory 
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requirements when writing 
sereen-PQKE programs if you 
have no memory expansion 

Having grasped the 
principles involved in defining 
and locating the display file it 
is relatively simple to 
manipulate it. Existing 
characters on the screen can 
be replaced by POKEing an 
alternative code at the same 
address. If this is the coda for 
a space (01 than the character 
already on the screen 
disappears. By PEE King at the 
address you plan to POKE to 
you can see what character 
already occupies that location, 
thus opening up the possibility 
of a conditional response. All 
the relevant character codas 
are identified in the ZXBO 
handbook . 



Graphic Example 

Finally, hare is a simple games 
program that demonstrates 
the features discussed and 
which just ftts onto the 1 K 
2X80. The computer prints up 
a display consisting of black 
and grey squares in a pattern 
determined by a number input 
at the beginning of each series 
of games. The object of the 
game m to get the 
woodworm" (an asterisk), 
which first appears at line 8 
column 1 , to eat its way 
across the screen to column 
32 m the least number of 
moves. The snag is that the 
black squares represent a 
particularly tough kind of 
wood and each time one is 
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eaten a penalty of 5 moves is 


32 and displays (he total at 


38 


LETZ = Z + 1 


Count No. of moves j^. 


incurred. Numerals 6, 7 or 8 


the end of each game together 


40 


INPUT C 


Which way? g-v 


are input as pseudo cursor 


with the best performance in 


42 


GOSUB 500 


Locate display file 


controls to move the insect 


the present series. Pressing 


44 


LETM ■ W + (A- 11*33 + 




down, up, or forwards 


NEWLINE after a game sets up 




B 




respectively- The computer 


another game tn the same 


46 


POKEM, 


Put a space where insec^H 


keeps track of the number of 


series. Entering a character 


48 


IF C - 6 end A > 11 


Set A and 


moves taken to reach column 


starts a new series. 


50 


ORG - 7 ANDA>1 THEN 

LETA = A-2"C+ 13 

IF C = 8 THEN LETB - B+ 1 


make sure we don't _, . 
POKE off -screen 


2 LET Y - 32000 


No. of moves - best so 


52 


LETM -- W ■» IA- 1)"33 + 


Set M to next insect 




farl 




B 


location address 


4 INPUT R 


Seed for random number 


54 


IF PEEK(M) - 1 28 THEN LET 


If there's a black square i^M 




generator 




Z - Z + 5 


the way, add penalty ,, t ,, 


8 LET P ■ 




56 


POKE M, 20 


Put insect in next locality -i 


10 LET W = 


Assign variables prior to 


58 


IF B = 32 THEN GOTO 62 


Watch lor end of game j, iC 




PEEK 


60 


GOTO 38 


Next move 

Set Y to best so far >£ E 


12 LETB = 1 


and POKE 


62 


IF Z > Y THEN Y = Z 


14 LET A = 8 




64 


PRINT 'END OF GAME IN 




16 LET Z - - 1 






"Z." MOVES" 




18 LETM - 




66 


PRINT "BEST SO FAR". "Y." 




20 RANDOMISE R 


Set seed for random 




MOVES" 






number generator 


68 


INPUT X* 




22 FOR N = 1 TO 352 




70 


CLS 




24 LET D - 9 




72 


IF XS = " "THEN GOTO 8 


NEWLINE for another °" 


26 LET X = RNDU) 








game j 


28 IF X = 1 THEN LET D = 


1 28 Print eleven lines with 


74 


RUN 


Any character for a not he f^. 


30 PRINT CHR$|D>: 


black and grey squares at 






series 




random. Pattern 


500 


LETP - PEEKI1 83971 






determined by R. 


510 


P> 127 THEN LET P = P-256 


Subroutine for setting wT 


32 NEXTN 




520 


LETW - PEEKH 63961 


to address of start of ' f 


34 GOSUB 500 


Locate display-file 




+ P*256 


display file 


36 POKEW + 232, 20 


insect m initial position 


530 


RETURN 





AND FOR 
THE' 



While there are many 
similarities between the 
ZX80 and the ZX81 
in the way the display 
is handled, there are some 
significant differences. 
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nother 
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setting W 
tertof 



The display file is a block of 
addresses that contain the 
CHfi* codes that form the 
display on the TV screen. At 
the beginning of the file we 
find a Newhne CHR $ , and 
there ere also Mew line CHR 5 
at the end of each line. As we 
can print up to 32 CHR $ per 
Sine, every 33rd CHR$ = a 
Newlirte CHft$, These are 
used by (he ZX81 ROM as 
references end should not he 
altered. 

To find the position of the 
display tile we can use: 5 LET 
|-1 - PEEK 16396 + 266 ' 
PEEK 1 6397. "Z" will now be 
the address of the first print 
position on the screen. If we 
POKf Z with any CHR$ code 
then this CHR$ will be printed 
n the first position on the 

tJon, and soon, as shown 
on the chart. 

To prevent printing, or 
should I say POKEing. to the 
3 3rd CHR $ there are generally 
three different approaches. 
1 To use a dedicated POKE 
routine that can never work 
out to hit a 33rd CHR $ 
2. To peek at the position on the 
screen before POKEmg, le if 
PEEK (position) = 118 
INewline CHR $Hhen don't 
POKE here. 

To use a formula that will 
automatically skip every 33rd 
CHRS, ie let us say X is the 
position we wish to poke then 
we can use POKE 
{7 + X + rNT(X;32LlCHR$ 
code I this will automatically 
add one after every 32nd 
CHR* making 33 ^ 34 
effectively, and so on for 
every line. A simple program 
using this formula:- 

5 LET Z - 1 + PEEK 1 6396 
6 'PEEK 16397 
10 FOR X = • TO 763 STEP 7 
20 PQKE|Z + X + INTlX/32t),e 
30 NEXTX 
40 STOP 

(Note:- That this formula 
automatically adds one to 
every 33rd position. The 
memory map chart must be 
read as (position) — (line 
■umber on left) to give the 
Icorrect number per position). 

(ANOTHER SHORT PROGRAM 
5 LETZ-1 +PEEK 16396 

+ 256*PEEK 16397 
MO LETA = 
20 LET B - 33 
25 IFA<QGRA>767 

THEN GOTO 36 

P0KEZ + A4(NTyA/32J, 

128 

LET A = A + B 

IF A>0 THEN LET 8 = 33 

IFA>767 

THENLETB=-31 

IF A = 27 THEN CLS 

GOTO 25 




One thing to remember is that 
the display file is using the 
memory immediately after the 
BASIC program. This means 
that if the BASIC program is 
altered then "run" is required 
to find the new value for "Z" , 
or at least the new value for 
"Z" must be calculated. 

An idea of a simple program 
may be as follows. We have a 
gun at the bottom left-hand 
side of the screen. Pressing 
any key from to 9 will fire 
the gun at s target at the to 
line on the screen. "0" to fire 
straight up, "9" to fire 
farthest right, we will also 
need to PEEK at the top line in 
the relevant place to see if we 



have hit the target- 

Looking at this idea we can 
see that system 1 can be used 
as we don't intend to POKE 
over the edges of the screen, 
and the plotting involved has a 
limited path. 

After the normal line 5 to 
find "Z" we then POKE 
Z + 7 26, 1 28 to put a square 
block for the gun, Then to fire 
straight up to the top line is 
easy, we simply POKE 
Z + 693,23 then successively 
- 33 from this, poking all the 
way up to 0. Taking the top 
line to equal 32 CHR* wide 
and the number of lines down 
to the gun being 22 we must 
shift to the right 32 + 22 = 



1 5 positions per line to hit the 
top nght hand corner. 
Considering we have 9 shitted 
to the right options (0 to 91 if 
we use 1,6 + 9 - 0.166* 
(the INKEYS number) this will 
give us the right amount of 
shift per line- to plot our gun 
fire. I've rounded down to 
0. 1 6 so there is no chance of 
over stepping the corner if 9 is 
selected, So the basic program 
is shown as. an IN KEYS input, 
followed by the fire routine, 



(Note:- The line numbering 
should be followed to leave 
room for the rest of the 
program}. 
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BASIC PROGRAM 



s 


LETZ= 1 + PEEK 16396 




+ 256* PEEK 16397 


100 


POKE 2+ 726,128 


150 


LET AS = INKEY* 


180 


1FA$<* 0"0R AS> 




■'9" THEN GOTO 10 


170 


LET A = VAL AS 


180 


FOR 8 = 693 TOO STEP 




-33 


200 


POKEZ+B.23 


210 


LETB = 6 + A*0. 16 


220 


NEXTB 


320 


GOTO 110 



(Run using KEYS to 9 to fife} 
Now we have the problem of 
rubbing out The stars I * i after 
each shot. Try:- 300 CLS 320 
GOTO 100, This rubs out the 
"fire" line backwards, not 
such a good idea. Try;- LIST 
180, EDIT, change line 
number to 230, N/L (new 
line]. LtST 200, EDtT, change 
line number to 240 and 
change 23 (CHRS being 
poked) to 0, N/L. LIST 210, 
EDIT, change line number 10 
250, N/L. LIST 220, EDfT, 
change line number to 260, 
N L Then add: 320 GOTO 
150 AND 300 N 1 

Running the program, now 
plot! the gun fire, followed 
immediately by plotting blank 
■paces in the same positions, 
using the same routine. This 
solution is acceptable though 
in my opinion it makes the 
whole hrmg routine too long, 
doubting up the time involved 
per shot - 

It was therefore decided to 
try blanking out the fire one 
step behind leaving only one 
"■" printed at any one time. 
Try this:- 230, N'L. 240, N L 
250, N/L. 280 N/L, (to rub out 
the last effort). Add lines: ■ 1 90 
POKE (B<693l'2+B + 33- 
A'0.1 6.0 followed by N/L. 
Then EDIT, change the line 
number to 230 end rub out 
IB < 693) * so the line reeds 
230 POKE 

2 + B+ 33 - A" . 1 6,0 (hen 
N/L. This formula should 
reverse the plotting for one 
step and blank out the " * " 
one step behind. 

This works well, but it 
tends to give one the 
impression of a snow flake 
drifting rather than a gun fire 
shot, It was decided to try 
blanking out three or four 
steps behind, to form a short 
tram and thus killing the snow 
flake effect. EDIT to change 
line 190 to;- 190 POKE 
[B< 594PZ+B + 132-A* 
0.64,* and line 230 - CLS. 
320 = GOTO 100, Thia again 
l decided wasn't the effect I 
required. 



Beginning to run out of 
ideas now, I decided to use 
the above with different CHRS 
making line 200 POKE 
Z + B.24, You will see the 
difference is astounding. 
Finally, learning the effect of 
different CHRS, I settled for 
the flake drift effect using 
CHRS 2. Because this is only a 
quarter size it gives the 
impression it's moving twice 
as fast (very useful). The 
correct final program then is; 

190 POKEK693PZ + B + 

33-A-0,16,0 
200 POKEZ + B.2 
230 POKEZ + B + 33-A" 

0.16,0 
320 GOTO 110 

All the rest as BASIC program, 

Now for the easy bit — a 
moving target. The easiest 
way is by filling up a string 
with 32 CHRS and printing it 
at line 0,0. then shifting it 
along by letting the string = 
the string (2 TO) + the string 
II I and reprinting at 0,0 
creating a circular shift 
movement. Add lines:- 

60 LETBS-" 

70 FOR B - 1 TO 1 6 

BO LETBS = BS+CHRS(INT 

IRNDM1II+" 
90 NEXTB 
120 LETBS-BSI2 

TO) + BSm 
130 PRINT AT 0,0;B* 

Running this, you will notice 
that although you bit the 
target, nothing happens so far. 
The use of CHRS codes to 
TO for the targets simplifies 
the scoring where we PEEK, 
then * 10, to give us possible 
scores of to 100, 

We now need to alter the 
system slightly as rather than 
poke onto the top line we need 
to PEEK at the location firstly, 
then alter the BS accordingly 
Add to main program:- 

180 FOR B- 693 TO - 

STEP — 33 
240 LETC*PEEK(2 + BI 
250 POKE Z t B.23 

If shots are fired from all ten 
positions they hit BS at (1 1, 
(41, (SI, (11), (14). (181.(21), 
(251, 128), 131). As these 
numbers don't work out 
conveniently the best solution 
is to store these numbers in a 
string (CS), and use the record 
of the INKE Y5 (A) to give us a 
pointer to pick out the number 
required from this string. 

To save us worrying about 
single and double figure 
numbers we simply use CHRS 
codes. Rather than entering 




graphic symbols in the CS 
string, I've up'ed the numbers 
by 2 7 to keep the entries 
simple, the 27 must be 
deducted from the code before 
use. The CS, then, is rather 
like a date statement that 
holds the numbers used to 
aiter the BS (targets). We also 
need to display the score (tine 
260) end blank it out before 
the next shot (Ime 1 10). A line 
of blanks is automatically 
produced for us in line 10. 
Add to main program 



^l mm 

l37ADHK(ne< 

,0;E*M) VS 
12; ^ 



10 DIMES 11.321 rmti 

30 LETC* = "037ADHr 
RU" 
110 PRINT AT 2,0 
260 PRINT AT 2, 

"MISSED" AND C=Cn«ln 
"HIT" ANDC>0;"* 
C*10 
290 LETB*(CODEC*(A + 
-27J«"" 

00 

To complete the program *10 
just put in a few subtleties 
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POKEing 



Mrniting the firing to ten shots. 
037 ADHKCPj** on each key to keep it fair 
The shots information is held 
2 O'EStl i pv St. Wemust now fire in 
2!l2; She order 0. "1.2,3 - 9. Add to 

AND C - 0;| ftairi program; 
IDOO;" 



DDEC*|A + 




20 LET S* = "0" 
60 IF At <> St THEN 

GOTO 1 20 
00 LETSI^STRtfVAL 

St+1) 
10 IF St -"10" THEN 

GOTO 330 



We also wish to display the 
overall "hit points" ■ H and 
each time the target moves 
we clock up "TIME" « T, 
Add to main program: - 

40 LETH = 
50 LETT-0 
140 LETT = T+1 
270 LET H - H + C ' 1 
280 PRINT AT 15,22; 
"TIME = ";T; AT 
l7.22;"SH0T = ";St; 
AT 19,18;"HITPTS. - 
;K 



330 


PRINT AT 0,0;Et|1) 


80 


LETC5-Ct+CHR5 


340 


PRINT AT 0,6; "HIT 




ICODE Bt(X) + 128) 




POINTS |- i TIME" 


90 


NEXT X 


350 


PRINT AT 2,6; 


100 


SLOW 




"OVERALL SCORE OF" 


100 


PRINT AT 0,6;A$. AT 


360 


PRINT AT 4.1 3;H-T 




0,4;A*;ATO,2;At: AT 


370 


IFH-T>300THEN 




0,0;A$; AT0,6;8$; AT 




PRINT AT 8,V0;"WELL 




0,4jB$, AT0.2;Bt; AT 




DONE" 




O.0;Bt; AT 0,4;Ct; AT 


380 


IFH-T>400THEN 




0,2:B$; ATO,0;C6 




PRINTATB,10;"VEFIY 


120 


CLS 




GOOD" 






400 


IF INKEYt< >""THEN 


5 


LETZ-1 + PEEK 16396 




GOTO 400 




*256'PEEK 16397 


410 


IF INKEY$ = ""THEN 








GOTO 410 


ORDIN 


420 


CLS 






430 


RUN 


20 


LETB=2 



The object is now to try and 
baat the 500 score using the 
keys in order O - 9. To 
complete the programme a 
title and instructions should be 
written in, at lines 440 
upwards end end with a 
GOTO 400 instruction. 

Rather then fill e string full 
of blanks why not DIM (1,32), 
this mokes the machine do the 
work for us. Then use String 
HI 

To extend on this idea why 
not Dl M a string (1 ,3521 if we 
now print this at 0,0; we will 
clear the top half of the 
screen, Also if we print this 
String 1 1 1 at 11,0: we will 
i ear the bottom half of the 
screen. 

A simple way to print a 
picture quickly is to print it via 
a String. The easiest way is to 
draw this picture on squared 
paper. Then type in a direct 
command FAST. Then line 
number for example;- 

10 LET At - " 

this is now followed by the 
rest of line being blanks 

So the first line is filled with 
blanks then the picture can be 
drawn in the normal manner as 
seen on the screen. When the 
picture is complete end the 
quotes then new line. We can 
now edit this line, rub out the 
unwanted blanks at the 
beginning end new line to 
have our required picture in 
the correct positioning. 

Try this simple progranv- 

10 FAST 

20 LETAt=" " 

30 LETBt m" " 

40 LETCt=" " 

50 FORX= 1 TO 666 

60 LETAt=At + CHR$ 

((RND< 0.11*24} 
70 LETBt-Bt+CHRt 

URND<0.4]«24) 



30 FORA = 0TO21 

40 PRINT AT A.A+B; " " 

50 NEXT A 

FIRST METHOD POKE 

60 LETB=34 

70 F0RA = 0TO2l 

60 POKEZ + A'B.8 

90 NEXT A 

SECOND METHOD POKE 
Same program as above but 
insert this line: - 

75 IFPEEKIZ + A'B>« 1 18 
THEN GOTO 90 

THIRD METHOD POKE 
Lines 5 to 50 as above then- 

60 LETB=33 

70 FOR A =0 TO 767 STEP 

B 
80 POKE Z+A + INT 

(A/32). 8 
90 NEXT A 



Conclusion 

The first method of direct 
POKEing to the screen is 
faster than the 'PRINT AT" 
by far.. The only way to print 
faster would be to resort to 
extremes, A single line of 
"PRINT AT" VAT' V AT" to 
print the lot in one line or to 
print a String containing the 
pattern required, of course if 
you are prepared to do this. 
Several lines Of direct POKEs in 
succession will still work out 
fastest possible The second 
method of looking to see if a is 
safe to POKE takes time and 
works out at about the same 
speed of the 'PRINT AT", 
The third method using the 
formula, surprisingly enough, 
works out a little quicker in 
response to the "PRINT AT". 
as well as being safe. The 
second method in Some cases 
may have an advantage even 
though it is slowest. This is 
that it detects the sides of the 
screen which can be used to 
bounce or deflect a moving 
object quite easily. 
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ONE ARMED 

BANDIT 




Winnir 
SELL 

:astle 

.EMCW 

;herrv 

DRANGE 
JELL 



:astle 

EMON 

;herry 

)«ANGE 

:herr¥ 

\l random 
vtJI appear 
hart choos 
hs barrels 
'o hold bar 
Vess "V 
*o hokl bar 
*nss "T 
o bold bar 
¥«« "V 

a. To hold 
■arrel 3 Pr 

Lilt Of 
K2i 
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This is a ZX80 version of the pub 

game. Three barrels are rolled on 

which are marked six symbols. 

According to the symbols 

displayed, different payments are 

awarded. 



Winning Positions 

COIN COIN COIN 66 

BELL BELL BELL 55 

CASTLE CASTLE CASTLE 44 

LEMON LEMON LEMON 33 

CHERRY CHERRY CHERRY 22 

ORANGE ORANGE ORANGE 11 

COIN COIN - 18 

COIN COIN 18 

BEU BELL - 16 

BELL BELL 16 

CASTLE CASTLE - 12 

CASTLE CASTLE 12 

LEMON LEMON 9 

LEMON LEMON 9 

CHERRY CHERRY - 8 

CHERRY CHERRY 6 

ORANGE ORANGE 3 

ORANGE ORANGE 3 

CHERRY - - 5 

At random intervals, "HOLD" 
will appear. The player may 
choose to hold any of 
the barrels. 
To hold barret 1 
Press "Y"|(rise"N"i 
To hokJ barrel 2 
Press "Y'leise "N") 
To hold barrel 3 
Press "Y"(else "N"l 
La, To hold barrel 1 and 
barrel 3 Press "YNY ' N/L 

List of Variables 

AtOl , . Result for barrel one. 

Alii Result for barrel two. 

Result for barrel two. 
. . Result for barrel one, 
W* String used for display. 

VS String used for display 

HI String used for containing what is to be held 

'held'. 
51 String used to cheek HS is legal. 

QS String used to stop programme. 

i ..... Dummy variable. 

J Dummy variable. 



10 
15 
20 
25 
30 
35 
40 
45 
47 
50 
55 
60 
65 
70 
75 

80 

85 
95 
98 
100 
105 
1 10 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
180 
185 
195 
200 
205 
215 

220 
225 
230 
330 



LET W* - " 

LETVS = ** 

LET C = 1 000 

RANDOMISE 

DIM AI2) 

LET H$ - "NNN" 

INPUT 0$ 

IF 09 = "STOP " THEN STOP 

LET C = C-5 

FOR I = TO 2 

IF C0DEIH9* - 62 THEN GOTO 65 

LET A(l) = RND(RND{6)1 

LET H9 - TL$(H$J 

NEXT I 

IF AI01 - A(1 1 OR At 1 r - At2l THEN LET C - C + 

3*A(1> 

IF A(0) 

8*A(1> 

IF A(OJ = 2 AND NOT Alii 2 THEN LET C C + 5 

CLS 

PRINT 'ONE ARMED BANDIT 

PRINT " CREDIT $";C 

PRINT 

PRINT W$ 

FOR t = TO 2 

PRINT V* 

THEN PRINT 

THEN PRINT 



AMI AND AID - Aj2) THEN LET C = C + 



M.R.HARRISON 



IF A(l| ■ 1 THEN PRINT "ORANGE": 

IF Atll m 2 THEN PRINT "CHERRY"; 

IF Am ■ 3 THEN PRINT "LEMON"; 

(F A(l) = 4 THEN PRINT "CASTLE"; 

IF Ail) - 5 THEN PRINT "BELLE"; 

IF All) - 6 THEN PRINT "COIN"; 

NEXT I 

PRINT VS..W9 

IF RNDI6K5THENGOTO 35 

PRtNT " HOLO 

INPUT H$ 

LET G* ■ HS 

FOR J = TO 2 

IF NOT ICODEIGSI = 62 OR CODElG*) = 61] THEN 

GOTO 195 

LETG* = TL*lGS| 

NEXT J 

GOTO 47 

STOP 
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Challenge your ZX81 lo This 
hundred year old board game, 
in a program written by W P 
Davies of Bristol, 

Othello was invented in the 
1880* The game is based on 
the olds? game Reversi, but has 
a restriction on the opening 
moves : Othello is played on a 
draughts board, with double- 
sided pieces. As you'll see at 
the beginning, there are four 
pieces on the board. You place 
your own piece so that at least 
one of the opponent's pieces is 
trapped between a piece of 
yours and your new piece. The 
opponent '& piece or pieces then 
flip over to become your pieces. 
The winner is the person with 



the most pieces on the board 
when the board is filled, or 
when neither of you can move. 

The player's pieces are Os, 
and the computer's pieces art 
asterisks the board is updated 
after each move, together with 
a confirmation of the move and 
the current score. There is also 
a cue for the next move, as welt 
as an end-game routine. 

If you want a faster game, 
add 675 SLOW. 1035 PAUSE 
75, 1038 FAST. This modifica- 
tion blanks the screen while the 
clever ZX81 works out its next 
devastating move, reducing 
thinking time to around 1 5 
seconds. 



&i 

71 

61 

Q| 

131 

L4< 

1*< 
17* 

u -; 

IB* 
i9« 
291 
311 

23G 
334 
34f 
25* 

2B! 




■ 
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ICT 


REM "OTHELLr 


P" 


2« 


Si_CU 




30 


GOTO 1103 




4? 


■ - Hon a cp) * 


THEN RETURN 


55 


If E = l THEN 


OOSUe 200 


6P 


FOP 3-: " r ' 8 




76 


Lfc P 




Be 


LET J=l ^ v 




9P 


LET I> 




iiS 


$ + Z 




1© 


IF Rt0- THEN GOTO 1"?Q 


120 


IF RlQ-fsT THEN GOTO 15© 


130 


LET J=-J- 1 




14 e 


100 




150 


LET S-5-J-1 




160 


IF E=l THEN 


OOSUB 300 


.? 


NEXT I 




172 


IP E*l THEN 


LET SU=SU+S*(T 


-S* tT=M3 




74 


IP E=I THEN 


LET 5M = 5M4&HE<T 


-5* iT=U) 




100 


IF E=3 THEN 


gosub die 


190 


RETUr 




200 


T=U ■'HEN 


LET fi*-"0" 


210 


IF T=M THEN 


LET Rt-"*" 


32© 


IF T-M 'MEM 


LEI B*="I " 


230 


IF T=U THEN 


LET B*="YOU " 


240 


PRINT PT S ,C 


i.D* 


250 


PRINT RT 0,13 


i> B$J "CHOSE "" ; R 


P* 


■,C + 37) 




260 


LET R IP* ^T 




sy& 


PRINT err 1+S 


r*R £+a#c.R* 




LET S +1* 


( T ■ LI ) 


265 


L FT 5M +1* 


IT Mj 


290 


RETURN 




380 


■ TO J 





310 
380 

330 
340 
350 
3S0 

39© 

J. 10 

-120 
430 
140 

J.50 
510 

sao 

530 
540 
550 

560 
570 
5S0 
a 610 
590 
500 
610 
62Q 
630 
540 
550 
560 
670 
680 



LET UeP^JtDII) 

LET R < U > *T 

LET R=INT tW/10) 

LEI C = U- 1-10CR 

PRINT R" 1*2 *fi . 5-*-2#C, R* 

NEXT U 

RETURN 

FOR I a© TO .2 

print rt 1-9 + 1.0:0* 

NEKT I 

PRINT RT l^.E. VOU HRUE 

I HRUE SH 

RETURN 

LET N=© 

LET E=0 

LET T=M 

FOR R=l TO 6* 

FOR C=l TO 6 

LET P~ .1 f-C -H0#R 

D05UB 4K 

IP 5<N THEN GOTO 610 

IF S + INT (RND*2J =N THEN 

LET N=S 
LET X=P 

NEXT C 

NEXT R 

IF Nfs0 THEN 

LET E=l 

LET PsX 

LET R = INT (P/10) 

LET C*P-i-10*R 

GOSUB 40 



, ^ 



GOT 




SUMMER 
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GOTO Ol© 
©10 
GOTO eiw 



G9Q IF N^0 THEN PRINT AT 0^«j"I 

COULD NOT HOVE 

700 IF N=0 THEN GOSUB 4 10 

710 IF U>='" RND N=0 THEN GOTO 
1500 

720 IF SM+SUs64 OR 5H*SU=0 THJEN 

GOTO 1500 ^^____ 

600 PRINT "HKpBBGvE-EG Sfl OR 9 

=» TO STOP-"' - 

610 INPUT U* 

320 IF U»a" THEN GOTO 99fl 

S3© IF Utc-aS" THEN G-OTO 1S0O 

5*0 LET R=CDOE fU*» -SS 

350 IF R<1 OR R>S THEN 

a&0 LET C*=U* (2J 

£7(3 IF CS="" THEN GOTO 

SS0 LET CaCOOE (C*> -37 

©90 IF C<1 OR OB THEN 

300 LET P=ltCtl0fR 

910 LET T=U 

920 LET E^O 

930 GOSUE 4« 

940 IF 5=0 TMEN GOTO S10 

950 LET E»l 

960 PRINT U$ 

970 GOSUB 4C 

*6* IF 5H+5U=64 OR &H#SU«0 THEM 

GOTO 1500 

990 IF Uf = - ,! THEN PRlf4T RT 3,.«. 

VOU MISSED YOUR TURN" 

m 995 IF U $ = ' THElf* GQSUE 4lG 

:010 INPUT H* 

X020 IF M*="99" THEN GOTO 1500 

1030 PRINT TRB 8. "THINKING.. ." 

104 GOU 508 

1100 DIM R (1003 

1110 DIM O C6T 

1120 LET Ddlsll 

1130 LET DfSr-1© 

114© LET D 13* *S 



1150 


LET 


DUi =1 






1160 


LET 


D t5> ~-l 






1170 


LET 


D (6) =-9 






1160 


LET 


D ( 7 i - - 10 






1190 


LET 


D i&f =-11 






1200 


L EI 


H--1 






1210 


LET 


U = l 






1220 


LET 


R < 4^ .* »H 






1230 


LET 


R(£6» =H 






1240 


LET 


R (46) -U 






1250 


LET 


R (55i cU 






1260 


REM 


PRINT, BORRO 






L?7ti 


PRINT 






:260 


LET 


SU 






1265 


LET 


SM^a 






1290 
1300 


PRINT TRB 10,; *« B 


c 


O E F ■-> 


FOR 


R-l TO 8 






1310 


PRINT 






1320 


PRINT TRB &: R.. 






1330 


FOR 


C=l TO S 






134© 


LET 


X~o I i+chg*-r;< 






1350 


IF X=M THEN PRINT 


* 4 


*" ^ 


1350 


IF X=U THEN PRINT 


■ J 


2' > 


1370 


IF X=0 THEN PRINT 


M 


1360 


L!^T 


su=su+i* (X^U) 






1390 


LET 


SM=Srt+l* <>'=M> 






14 00 


NEXT C 






1410 


PRINT 






1420 


NEXT R 






1430 


PRINT 






1440 


PRINT 'YOU HRUE 


5U. 


UE " i 


5M 








1450 


LET 


D *-'\. 






1450 


GOTO 600 






1.O00 


IF 5H>5U THEN PRINT 


"1 won- 


IS 10 


IP 5M<5U THEN PRINT 


"CONGRh 



i 



T ULflTION5" 

15S0 1^ SM^SU THEN PRINT "-R DP* 

U — " 

1530 S TOP 




THE 



BUFFER 



MICRO SHOP 

fWfXr TO STREATHAM STATION) 

NSW S0FTWAH6 SHOP eXCLUSIVSLV FOR 



ZX81 



PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUH INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS: CONSOLES; VDUb 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tel: 01-769 2887. 



L 




ANDREW 
DEVELOPMENTS 



2X81 

2X8 BIT PARALLEL INPUT/OUTPUT BOARD FEATURES 
INCLUDE: 

16 PROGRAMMABLE LINES 
EACH LINE MAY BE SET AS AN INPUT OR OUTPUT 
UNDER PROGRAM CONTROL 
FULLY TTL COMPATIBLE 

A MULTITUDE OF APPLICATIONS INCLUDING 

•KEYBOARD & DISPLAY SCANNERS 
•LIGHTING CONTROL SYSTEMS 
•HOME SECURITY SYSTEMS 
'CENTRAL HEATING CONTROL 
•MODEL RAILWAY CONTROL 

AND MANY MORE!! £1650 (inc VAT + p&p } 



COMING 
SOON 

i) CONVERTER CARD - ANALOGUE TO DIGITAL 
ill CONVERTER CARD DIGITAL TO ANALOGUE 
ml RELAY CONTROL CARD 
ivl REAL-TIME CLOCK WITH CALENDAR 

T*laphon* BRIGHTON 10273) 564629 (24 hour*), or whti to , 
91 BE ACONSFIELD VILLAS. PRESTON PARK, BRIGHTON 
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Get your digits into order in the 
smallest number of moves. 

This program was originally 
written by Don Scales, 
modified by H J Garwood to run 



on a TflS 80 and further 
modified by Tim Hartneli to 
make it tun in Sinclair BASIC 
Once you've got it workmg as 
listed, you might like to modify 



it so that instead of just stopp- 
ing when you get the digits into 
order, the computer prints 
them Out in inverse graphics, 
and gives you a congratulatory 



Id 
S0 
30 
4C 

60 
70 
00 

95 

100 
110 
120 

L .. 
200 



210 



l>IJ1 P t&\ 

, z=i ro ^ 

LET ft-XNT |RNP*9» * 1 

II Z-l THEN GO"D 30 

FO^ I TO Z-l 

If ft **." =i=i THEN i^OTO 30 

L iT ft iZi =*■ 

<T Z 
LET B=0 
PRINT ST 8,t 
FOR S-3 TO 3 

NT ft f SJ , 
UEXT 3 
PRINT 
PRINT 

PRINT 'EMT&fi 
MOUE ",B*1 
INPUT L > 



message, 

A further modification 
would be a lowest score' 
feature. Pressing any key at the 
end will give you a new game. 



GOTO £ . 



NUHB=R TO REVE 



2 IS 


PRINT AT 3,©;" 


£2© 


. OK J>9 THEN 6 


see 


LETT KsfU+lJ ya 


270 


FOR Z«S TO H, 


a 80 


LET RkA(Z) 


ass 


LET ft(2J =fliJ+l-Z) 


. 


LET ft lJ + 1-Z.I =ft 


.- 90 


NEXT Z 


a as 


LET B=B+1 


300 


FOR Z=l TO © 


310. 


IF flfZ) OZ THEN SOTO 


3SO 


NEXT Z 


330 


PRINT "XT TOOK VOU 


UE 




340 


PRL'-^E ie+ 


3SO 


CL5 


360 


RUN 



9 7 
B 



WC 
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Book reviews 





Peek, Poke, Byte 
and RAM! 

The cover of this well- 
presented book gives a clue as 
to the audience it is aiming at, 
Drawn by John Harris, who 
drew the ZX81 manual cover, it 
shows the same spaceship, but 
this time in flight, The book 
clearly intends to give further 
assistance to the new owner m 
getting his or her machine 'in 
flight' - or et lea st up and runn- 
ing. 

The book assumes no 
previous knowledge of com- 
puting, and starts right from the 
beginning with setting up the 
2X81 and adjusting your TV, 
This is all done m a light-hearted 
V'On no account use Channel! 
No. 5, it stinks!") but thorough 



Phil Carratt looks at this 
flashy book, with cover 

art by the man who 

produced the cover of 

Clive's manual. 



manner and avoids merely 
repeating the manual. The book 
goes on lo cover arithmetic 
assignments, variables, loops, 
loading and saving {with 
photographs to show you what 
your telly should look like), 
graphics, plotting and debugg- 
ing. Wrth the exception of 
debugging, which is explained 
in some detail, all these areas 



are covered with just sufficient 
information to ease the begin 
ner into writing his or her first 
programs. To help maintain in- 
terest and give blistered fingers 
a rest, the book includes lovely 
little "Dp Bugs" strip cartoons 
and a ZX crossword. 

There are over 20 complete 
programs contained in the 
book, plus a number of useful 



routines These programs, an! 
the suggestions for programm- 
ing exercises tend towards l 
mathematical bias: factorials, 
areas, solving equations an* 
the like. There are a few gamei 
as well, such as Molehunt anf 
Hangman, though nothing veil 
substantial or new. The pro] 
grams all fit into 1! K. and all trie; 
I tried were bug-free and wet 
documented 

This is a well written andffl 
tractiveiy laid out book, whidr 
has deliberately land sucCM 
fully I avoided becoming ye 
another rehash of the manual! 
think it would be of grea 
assistance to the new Zfl 
owner, even though the bod 
would be Outgrown in a coup! 
of months. To experienced D 
users I would suggest that n«i 
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time you convince somebody 
to buy a ZX8 1 , 901 them to buy 
the book as wall and then 
bOfTpw it The cartoons are 
great, and who knows, you 
may P<ck up a trick or two. 
"PEEK. POKE. BYTE and 
RAM" . Shiva Publishing Ltd, 
ISBN 9068 12 178 

2X81 BASIC Book 

The ZX81 BASIC Book, pub 
lishad by Newnes Microcom- 
puter Books, is more staid in ap 
proach than the others review- 
ed m this section of ZX Com 
puling, and for that reason is 
sure to appeal to schools 
Although the approach is fairly 
straight, the book is far from 
dull, with witty I ?| chapter titles 
like "Gone out. biizy, back 
soon" to introduce sub 



routines, and "Graphics ride 
again 1 " 

The book methodically 
covers the ins and outs of the 
ZX81 starting with general in 
formation on what computers 
can do. followed by a short in- 
troduction to computer lan- 
guages and binary arithmetic, 
and then a brief section on what 
e program is — using a sample 
'program' describing certain 
actions by Mickey Mouse m a 
Walt Disney cartoon. Once 
you've traversed this ground, 
and worked out how to plug 
your computer into the telly, 
the book gets down to work. 
Direct input commands are 
covered, and — in a section 
sure to confuse newcomers 
who don't have a maths back- 
ground, or don't want to get in- 



volved in such things at such an 
early stage — then the priority 
of mathematical operators 
(such as multiplication before 
addition} is discussed. Already I 
can sense newcomers flipping 
past this section in exaspera- 
tion, looking for something a lit- 
tie more directly relevant to 
their needs. 

We ere already up to chapter 
eight (some of the chapters are 
only one or two pages long) 
before the first particularly 
useful information for first-time 
bewildered users is presented. 
The use ol LET to assign values 
to variables is explained, 
followed (in subsequent 
chapters) by such things as the 
use of commas in PRINT for- 
matting, the use of the EDIT 
function, trigonometrical func- 



tions I you can see this is just 
the sort of book your teachers 
would leap on 1. and GOTO and 
FOFUNEXT toops 

The book would be, I 
believe, fairly heavy going, 
despite its simplicity, for a per 
son who has just picked up a 
computer for the first time, but 
when used es a text to guide 
pupils who have the benefits of 
a live teacher on the spot. 
would be very useful indeed , It 
is difficult to imagine why the 
material has been presented in 
this Of dor, wtth GOTO assigned 
a lower priority then converting 
radians to degrees, and loading 
and saving programs is con 
sidered less important than fin 
ding natural logarithms of 
square roots. 

If you are teaching a class of 
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14 year olds the rudiments of 
computing using a ZX81. and 
you want to do it 'by The book" 
this is the book to buy, but if 
you 're not. . have a good look 
at it in the shop before you 
decide ZX81 BASIC Book, 
Newnes Technical Books. ISBN 
408 01 178 5, 

The ZX81 Pocket 
Book 

Trevor accurately sums up the 
thinking behind the book, and 
explains how it differs from the 



ZX80 Pocket Book, in his intro- 
duction: "This is Our second 
book along these lines 
although the style is hopefully 
less clinical Newcomers to 
computing will hopefully I 
something more challenging 
than just another set ol games 
to copy and run . . I have 
tried 10 expand on the 'useful 
subroutines', as I think these 
give a much clearer picture of 
how certain features can be 
highlighted and how you can 
stretch the ZX81 to its ut- 
most ..." 



The programs in the book are 
good, and varied. They vary 
from the good-for-a-weak- 
Iduyh PIN THE TAIL ON THE 
DONKEY to a TUNNELS AND 
TROLLS CHARACTER GENER- 
ATOR, with some maths 
(STANDARD DEVIATION) and 
machine code (DICE SIMULA 
TtONl along the way. 

A number of additional 1 K 
programs ere scattered 
throughout the book. The ap- 
proach of the book is, as Trevor 
said in his foreward, less 
clinical' than his earlier book, so 
stnng handling is up near the 
front, and clearly and simply ex 
plained. 

You'll pick up a number of 
useful ideas which you'll want 
to use in many programs. My 
favourite, and one which I see 
over and over again m other 
people's programs, showing 
how well the lesson has been 
learned, is the use of PAUSE 
4E4 (which Trevor suggests 
you memorise as PAUSE for 
eve?) at ihe end of a game to 
freeze the action until any key is 
retouched to give you a replay 
The ZX8 1 Pocket Book, Phippa 
Associates, ISBN 950 7302 
2X, 



4 



(hey were produced just for 
money, while others feel 
and deliver the product 
covers proclaim, This book 
one that delivers. 

When I first reviewed H 
ZX81, I was highly critical 
the mimscule IK provided oM 
board, but along with nw Th< 
others, t have since then leaflfl 
ed a number of tricks n Jz 
squeeze the maximum irtf^H 
Ctive's unforgiving RAM, Rog^H 
Valentine has also learned tff^H 
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lessons of program pack 
and some of the best of tr 
are presented in this li 
volume. 

The programs are divider, 
to seven sections: Fate and 
tune; Printing with more fr 
Casino gambling; Dat<i U 
Business programs. Utili 
and Games. The section ti 
do not even hint at how wirjM| 
the program selection is in tl^ 
book. Programs include 
predictable standards ICRAP^H 
I CHING and SPACE RESCUE ™, 
as well as a number of the an trm 
prisingly effective and u&eM 
business programs VAT* 

Bank Record, Credit Canjj 
Payroll, Test Data and Paysl* 
Some of the games are ve^ 
good indeed, such as Roulettfl 
and there is even a very otfl 
"computer dating simuiawiB 
wh i c h enables y ou (o enter y oa 
intelligence as 'thick as twT 
short planks' . Ail m all this is] 
splendid book, and one whtd] 
will repay your investment tirrJ 
and time again. What Can I 
With 1 K K V 6 H Computer Sal 
vices. 
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AREA CALCULATOR 
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The fqllDwino, program, produced 
for the ZX80 and uting only the 
IK of RAM. will ctlculrt* tr*» m 
rtitlH" a po'vjoo. The computer 
plot! th» point* whQaa co-crtfinatpi 
have bten entered, unng a 36 
tymbol cod*, and the v» ii 
printed underneath. The lifln of 
the art* will be poeitivt if traced 
arnl-ciocarwit* and negative if all, 
or any, of the figure It plotted 
clock* ne On the drtplav the 
plotted pointl ere diaplaved in the 
jam* code a* the txet and trv 
numbered according to the order 
(ji entry. 

In the entry iinge of line BO end 
90, input* of greetr- value then 32 
and 21 ntaxciivety will not be 
diaXayed although the are* It 
still calculated All the input 
co-ordinate* ere repealed after 
entry for checking, NEW LINE will 
tmim the program to continue if 
they art correct. 




10 PRINT MOW MANY VERTICES' - 

20 INPUT V 

30 CLS 

40 PRINT 'GIVE CO-ORDINATES" 

W DIM XIV 

f» DIM VI V 1 1 

70 F0RN=*f}TQ V 1 

80 INPUT mm 

90 INPUT YlNI 

100 PRINT "r,X(Ni/\ '.YrNl.-f 
UO NEXTN 
120 INPUT A* 
130 CLS 

1*0 FOR N- 1 TO 20 
150 LET Y*2t N 
160 PRINT CHRSH56* Yi 
170 FORP-0TOV1 
180 iFY-YlP) THEN GOTO 210 
190 NEXTP 
?00 GOfO290 
210 FOR X 1 TO 31 



220 FOR O - TO V 1 

230 IF Y WQt AND X - KlQl THEN G< 

240 NEXT Q 

250 PRINT 

760 GQTQ2BG 

I'RINTC-- Ifitl, 

280 NEXT X 
290 PRINT 
'J00 NEXTN 
310 FORM-- Q to 31 
320 PRINT CHR$H5G*N». 
3» NEXTN 
340 LETZ-0 
39Q FOR H - TO V I 
360 LET S^R* 1-HR* 1UV 
370 LET T = R i>2-Ufl + 2)/VI*V 
380 LETZ-Z*XiSi-iYn»-YiRh 
390 NEXT H 

40D PRtNT ' AfllAlS'-.Zra. 
410 IF NOT <Z/2l*2-Z THEN PRINT 
420 PRINT SQUARE UNITS" 



ZX81 16k SOFTWARE 



All our software comes with full instructions and is SAVEd and ready to RUN. no 
need to spend hours laboriously typing in from books. 
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Clive sets 
the pace 



Uncle Ctive will be donning his 
sweaty tracksuit to set The 

Kece in 9 half -marathon to be 
eld in July* 
The half -ma rat Hon, to be 
included in this year's 
Cambridge Festival, will be 
sponsored for £5000, by 
Dive's com pany — Sinclair 
Research — which is, of 
course, based in Cambridge. 
The race is expected to attract 
a number of lop-Class runners 
to the city Clive will be 
among an expected 2000 
competitors following a three- 
lap course through the city's 
historic streets- Starting in 
King's Parade, close to 
Sinclair's offices, ft includes a 
riverside stretch aJong 
Chesterton Lane, the 'Backs', 



and finishes m the Market 
Square at the Guildhall Steps. 

Co organised for the 
Festival by Cambridge City's 
recreation department and the 
Cambridge and Coleridge 
Athletic Club, the event is 
open both to club based 
runners and general 
enthusiasts. Entries have 
already been received from as 
far afield as Wales and 
Durham - 

Uncle Clive told us his 
company sees its sponsorship 
of the marathon as Dart of us 
commitment to supporting and 
developing cultural life of the 
city. It Is also sponsoring, as 
part of the Festival, s concert 
in King's College on July 31 . 




• Ctivw Smctmir 



Sinclair miss the bus 



Sincttu 



Ti 



Sinclair and Time*, were 
most conspicuous by their 
absence at the giant West 
Coast Computer feire held in 
Sen Francisco at the end of 
March. 

The booth listed in the 
catalogue as being the Sinclair 
one was unmanned 
throughout the show, the 
most important computer 
show in the world. Some 
40,000 people crammed into 
a show with over 600 stands, 
to be confronted at the alleged 
Sinclair booth with a tiny, 
handwritten notice saying that 
Clive 's people would not be 
there. 

I found a disconsolate set 
of four ZX81 owners — who 
are very much in a minority 
among computer users m 
America — sitting sadly in the 
booth swapping Zee X8 1 ' 
stones. 

One enterprising ZX81 
Owner in the States. £nc 
Reiter of 16th Avenue, San 
Francisco, had a tiny, one-yard 
wide booth, in which he was 
showing his expansion board, 
which is suitable for ZXBOs. 
ZX81sendtheZX8Q 
look alike, the Micro Ace The 
expansion board was a 
complicated, spaghetti 
(unction type motherboard 
which was controlling little 
lights and squawkers. 

A series of seminars were 
held throughout the show. 
One talk was given by the 
president of Mindware. 



Michael Levy. It was 
fascinating to hear questions 
from those present at the talk 
who had never heard before of 
the ZX8 1 . Michael tried to 
explain the excitement the 
ZX81 was generating in the 
UK. but I could see his words 
were received with some 
scepticism. When he told the 
seminar about the crushing 
crowds at 2X Microfairs, the 
disbelief reached fever pitch. 



Mindware is one of the few 
American companies which 
have realised how big the 
ZX9 1 is going to be when rt 
takes off in America. Michael 
Levy has visited the UK three 
times m the last few monihs 
to sign rights and distribution 
deals for UK products. He says 
that the standard of UK 
software, hardware and 
publications is very high, and 
thus was anxious to ensure 



the best of it was made 
available for American 
consumers. 



Schools 
lap it up 

More than Z 500 UK 
secondary schools have 
bought ZX6 1 s to give their 
pupils hands-on computing 
experience, 

Last May, Sinclair Research 
worked out a deal with the 
educational distributors Griffin 
and George to sell ZX 6 1 s at a 
cut price to schools. The 
scheme, which is now closed, 
aimed to provide a wider and 
more economic choice of 
equipment than was available 
under a government. assisted 
scheme for the purchase of 
computers. Although the 
government thought it was 
wonderful for schools to buy 
micros, it was not prepared to 
give cash for the purpose to 



Sine la 
■ deal 
to pat 
■oun 

m the ; 

The secret word from tb* lucky i 
States is that the computer to buy 
will not be known as the ZX8sh< 
when it is launched there bv aarfum 
Timex. The most likely namf y^ 
is "Time* 1000* or if, as oyalty 
appears possible, the Ww CQ 

computer is sold with 2K or Sirr __ t 
board, the 'Time* 2000'. 

>f Smcl 
echnoli 
Itals 
inelec 
ithougl 
hoZXv 



ha beat 




schools that insisted on 
buying aZX81. 

Putting it diplomatically, 
Uncle Clive said: 'Although 
welcoming the government 
initiative, we felt it did not 
fully account for the needs of 



Sincle 
0MPU7 
larketinj 
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Meimh 
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all schools." 

"Wb believe that the 
success of our scheme m „ ir] . ^ 
bringing microcomputers to „ oscopi 
many schools vindicates oir«y'n a^ 
approach as both practical tjmpetito 
economic .mputw 



66 



ZX COMPUTING SUMMER HI 



COMPl 




News 







*t*m Tfirshfc. ElfCUtntm Vie*-P**S*hnt m izhurgv of operations 

Tartar, it th* prittS eotifmrmnc* mrmoxtnctng hts company s tm up with 
Sine!** Rttmmtvb 

Timex buys it up 




Sinclair Research have signed 
a deal with Timex in America 
to gei the ZX8 1 sold Through 
some 1 7 1 ,000 r etaiis outlets 
in the Stales. Very shortly, 
lucky Americans will be abto 
to but ZXB 1 s from the same 
jps which sell jewellery. 

i and Timex watches. 
Uncle Chve will get a 
rafty on all sales under the 
contract, which covers 
ant and future Sine (air 
personal Computer products, 
and Time* "s own development 
of Sinclair computer 
-tology. 
K includes the use of 
Undo C's version of 9ASIC, 
although the pound sign on 
The ZX keyboard has raised a 
few eyebrows in the States. 
Apparently the Yank* were 
wondering what in hell this 
squiggly little symbol meani. 
The best guess that rt was a 
I new form of mathematical 
Symbol which the British 
understood, but which hadn't 
yet been taught in progressive 
t American schools; 

Sinclair Research told ZX 
COMPUTING thai Timex's 
ting expertise meant 
that iheZxei would make 
much greater inroads into the 
U5 market than has been the 
in the past , And, with a 
high- tech background — 
ing from cameras to 
oscopes - Timex reckon 
II quickly become a viable 
petit or in the personal 
puler I 



For the time being, 
Sinclair s Boston based US 
subsidiary will continue to sell 
ihe B 1 by mail order until 
Timex '8 own sales reach 
agreed levels. The Boston 
group will then concentrate on 
selling the new flat-screen 
telly. This is expected to be 
available just before 
Christmas, 



users' 
clubs 

A network of users' clubs for 
the ZX8 1 has sprung up in the 
UK. The largest group, the 
National 2X80 and ZXB1 
Users' Club, produces a 
monthly magazine Interface, 
acts as an 'umbrella' club to 
publicise local groups, and 
assists in the presentation of 
the ZX Microfairs. The 
natrona! dub is at 44-46 Earls 
Court Road. London, W8 6EJ, 
and you can get a sample 
issue of Interface, along with 
details of the club, by sending 
£ 1 00 to the Earls Court Road 
address. 

■ The North London Hobby 
Computer Club has a 
ZX80.81 users' group 
meeting each Monday night 
from 6-9 p.m. It is held at the 
North London Polytechnic, 
Hollo way Road. London. N7 
^diagonally opposite Holioway 
Road tube station), 

Most local computer clubs 
have a targe percentage of 
ZX8 1 owners, so you are sure 
to meet fellow enthusiasts if 
you get in touch with your 
local club. If you'd like to start 
a local club, write to the 
National ZX80 and ZX81 
Users' Club so they can 
publicise your address It will 
also be listed in future issues 
of ZX Computing, 

Local clubs that we know 
about include: 



users crowd it out 



TheZX Microfairs. organised 
by Mike Johnston, are going 
from strength to strength. 

The first one. last 
September, attracted about 
4000 restless ZX81 owners, 
who surged seven-deep 
around exhibitors' stands in 
one half of one hail at the 
Central Westminster Hall. The 
three -hour queue - in the ram 
— infuriated many would-be 
attenders. so Mike decided to 
double the space for the 
second show, held at the end 
of January, 

He needed to. The rVew 
Scientist, commenting on the 
second show, said that in 
terms of crowd concentration, 
the show gave the Royal 
Wedding a run for its money, 
Some 1 2,000 people came 
the second time, again there 
was a three- hour queue, and 
agam the crowds were seven 
or so deep around the stands, 
even though there was double 



the floor space, and the show 
was open for three hours 
longer than the first one had 
been. 

For the third show on 
Friday, April 30 and Saturday, 
May 1 , Mike is determined to 
avoid the queues, and make 
sure all those attending have a 
good time- 

The main attractions at the 
second show — add-on 
hardware bits to get ZXB1 i to 
sing and dance, to draw real 
SPACE INVADERS and user 
defined graphics — will be out 
in force at the third show, as 
well as pan of the rapidly 
expanding output of books, 
software and selection of 
books and software. 

Baaed on the catalogue of 
the second show, it seems 
that a new ZX -based company 
has evolved every day and a 
half since the launch of the 
little wonder. 



• EZUG (Educational 
ZXBO/81 Users' Group*, Eric 
Oeeson, Highgate School, 
Birmingham 1 2. Send a large, 
stamped, addressed envelope 
for details. EZUG also caters 
for the BBC Microcomputer. 

• Roger Pyatt, 23 Arundel 
Drive, Orpington, Kent (66) 
20281. 

• Austin Knott, 269 
Telegraph Road, DEal, CT 14 
9EJ- 

• Chnstoph M oft Her. Gross 
Kurf urstenstrasse 41a, 4800 
Bielefeld 1 , Germany. 

• Danmarks Nationals ZXBO 
ogZXBI Club. Skovmosvej 6. 
4200 Slageise Ok Denmark. 

• Steve Brumby, 38 Eastfield 
Road, Messing ham. 
Scunthorpe, Sth. Hgmberside 

• Ken Knight, 22 Mount 
Street, Aylesbury, Bucks 
HP20 2SE (0296 51811 

• David Blagden, PO Box 

1 59, Kingston upon Thame*. 
Surrey, KT2 5YQ. 

• Anthony Gumn, 
Heckenrosanweg 6. 31 70 

Gifhorn, W. Germany, 

• Conrad Roe. 25 Cherry 
Tree Avenue. Walsall. WS5 
4LH. 

• Ian Watt, 1 07 Greenwood 
Road, darkest on, Glasgow 

• J. Palmer, 56 Meadow field 
Drive, Edinburgh {031 661 
3181). 

• Leeds Microcomputer 
Users Group, Meets 
fortnightly on Thurs eve in 
Leeds, new members 
welcome. Contact: Paul 
O'Higgms. 20 Brudenell Mt, 
Leeds 6, tel: (0532) 742347 
after 6. 

• Brunei Computer Club: 
meets alternate Mondays 
1900 2200 hrs at Si 
Werburgh's Community 
Centre Contact: Mr R 
Sampson, 4 The Coots. 
Stockwood. 

• Worle Computer Club 
meets alternate Mondays 

1 900-22 , 30 at Woodsprings 
Inn Function Rooms. Contact: 
S Rabone. 1 8 Castle Rd, 
Worle, Weston Super -Mare. 
Avon, tel: 0934 Si 3068 

• p Compton. 29 North 
Marine Road, Scarborough, 
Nth Yorks. Y01 2 7EY. 

t) Jonathan Meyer, Vanspaen 
Straat 22, 6524 H,N 
Nymegan, Holland 

• Royston H Wallis. 22 
Mallard Crescent, Pag bam. 
Bog nor Regis, West Sussex. 
P021 4UU, 

• Raymond Betx. Chemm du 
Moulin 38, 1328 0ham, 
Belgium. 
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Hardware 



DCP 

M icr odevelopments 

Packs 



j 
i 

4 
l 
I 



Stephen Adams takes a peek and 
a poke inside this system which 

is based on a single input/ 

output port and intended for a 

wide range of educationai and 

control applications, it can be 

used — with the other packs 

available to plug into the port — 

to monitor heat, light and 

voltage, as well as activating 

alarms and motors, and making 

sounds. 



The Basic P* Pack 

This is 4K of dynamic RAM {2 x 
61 1 6s) to add to the basic 1 K 
provided with the machine. 
This gives a total of 5X, the 
maximum amount of memory 
allowed by the system it also 
provides separate input and 
output ports at the back of the 
'P' pack which are memory 
mapped. Because the port is 
memory mapped, it can be 
PfEEKed and PGKEd to get inf or 
mat ion to and from the com- 
puter. It makes no difference if 
the computer is a ZXBO or a 
ZX8 1 and rt will work with a 4K 
or flK ROM tt is not possible to 
connect anything else to the 
computer without using a 
motherboard as the only other 
connectors on the P' pack are 
0.1 moJex pins for the port, 
These pins are about V* inch 
long and there ate 1 for input 
and 1 (or output. The pins are 
connected to the eight data 
imes and also provide + S and 
vots. They can only drive one 
TTL gate from each output pin. 

The ports address is any- 
where from 21504 to 22527 
as the single port replaces 1 K of 
RAM, The plug connections 
us«d for the port are readily 
available from other sources 
than DCP, 

The port can be demon- 
strated by the use of switches 



and LEOa, A suitable circuit 
diagram is included in the leaflet 
that comes with the port. It is 
very easy to use and comes in a 
robust black plastic box 3% x 
3% x IH inches. Oemonstra 
Hon programs are given, and 
with the accompanying inf or 
mat ion any user should find it 
easy 

This is a basic building block 
for DCP's control system and 
although it provides only 5K of 
memory, this should be more 
than enough to control mosl 



Fig. 1 



RESISTOR X 



KNOWN RESISTOR 



devices. The port connectors 
on the beck are designed to be 
used by two other packs A' 
and 'C' to provide extra 
facilities, but Only one pack can 
be used at a time. 

The A' Pack 

The A' stands for analogue and 
the pack provides an interface 
between the digital world of the 
computer and the real world we 
live in. 

The 'A' pack requires a *P" 



pack or another port to work m 
it cannot plug directly into tht 
expansion port of the com- 
outer. It is in a tough black bo» 
like the P' pack, but with the in 
put and output sockets 2 mm 
wander sockets. These wander 
sockets are the same as used 
on some multimeters. They 
also take the connection plugi 
used by schools and colleges to 
connect up science expert 
merits. 

The A' pack is used for 
measuring a voltage between 



Output from port set to 2,5 volts. 



Input to 'A' pack. 



volts. 
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and 2. 5 volts. This will produce 
a number between and 255 
Wi PEEKmg at the INPUT from 
the port. There era + 5 volts 
and volts connections from 
the peck, so these can be used 
to create the voltage required. 
These should be used with care 
as they may cause the crash of 
me computer if too much cur- 
rent is take n. 

The output of the Digital to 
Analogue converter will con- 
vert the number between and 
255 into a voltage between O 
arid 2.55 volts. This can be ed- 

ted w it h in the port , i f it is not 
correct, end a complete circuit 
diagram is given. The accuracy 
it ±5% on both the analogue 
input and output. 

The resistor could be 
measured using this device by 
connecting them as shown in 
Fig, 3 . By knowing the voltage 
across the known resistor and 
the voltage output by the 
analogue port, the resistance 
can be calculated. As the 
rtststanca of the unknown 
resistance rises, the measured 
voltage across the known 
resistor will fall. The computer 
can then be used to work out 
the unknown resistance, 

The X' Faclt 

The 'C pack again requires the 
use of a 'P' pack or another 
port. The *C" pack can plug 
directly onto the connectors at 
the back of the P'. 

The 'C peck provides eight 
relays which can be controlled 
by the output of the port. The 
relays are turned on by making 
any of the eight bits Binary 0. 
The outputs from the beck are 
try the same 2 mm sockets as 
used on the 'A' pack. The out- 
puts consist of eight single con- 
tact switches, which connect 
to a common wire* They ere not 

connected to the computer at 

all The contacts are normally 
ckxed and can carry 1 2 volts at 
1 amp maximum. Therefore 
when the computer is switched 
on and the output from the port 
9 255. ail the switches are 
doted. I would have thought 
this would be a disadvantage in 
a controlled situation, as all the 
devices would be turned on 
under no control from the com 
puter. 

The inputs consist of a se t of 
eight resistors connecting each 
of the input connectors to 
volts. This means that when 
PEEKing the port with nothing 
connected the user will see 0- 
There is no buffering between 
theseinput pinsand the input to 
the port, so that the application 
of any voltage above +5 volts 
could not only damage the C' 



Table 1, 



Port 'P' pack 


45 ma. 


'A' pack 


80 ma. 


'C pack 


775 ma. (Max.) 



pack, but also burn out the 'P' 
pack as well. 

These devices are intended for 
use in educational or control 
purposes. Games could be 
another possible use, but the 
price of these pecks might put 
that out of bounds. The limit of 
only 5K of RAM and only one 
port might prove restrictive in 
use, but up to 128 different 
1 bit devices can be controlled. 

The boxes are robust and 
could be used in schools with- 
out needing a set of expensive 
plugs and sockets. I have 
doubts, however, over the in- 
puts to (he "C pack. If any 
voltage over + 5 volts is used, 
some form of protection will be 
required to stop the port blow- 
ing up. 

The documentation that 
comes with the port is very 
clear and simple to understand. 
The leaflet included with each 
pack details its uses and gives a 
program to demonstrate its 
capabilities. The current drawn 
by these packs is shown in table 
1, DCP packs cost £37.95 for 
the price of the 'P' pack, 
£29.95 for the 'A' peck and 
CI 9. 9 5 for the 'C pack. Both 
A' and C packs must be used 
with a P" pack or other ports. 



Solving Equations 



This clever routine, written by 
Jeremy Rust on, uses Newton's 
method for solving equations 
Enter the equation you want 
solved for X when prompted by 
line 10, thert - in reply to the 
prompt from line 40 - enter a 
starting position for the ZX81 
to work from. This should be 



either en answer somewhere 
near what you believe the cor- 
rect answer to be, or — if there 
is more than one correct 
answer - a number near the 
answer you are seeking. Then 
press NEWLiNE and sit beck 
and watch the fun as the com 
puter verges towards the 
answer. 

To try it out, enter X "X - 5 
(to find the square root of five) 
or X* "3-27.6 to find the 
cube root of 27.6. 





i NEUTONS HETHCC 1 ' FOR 




SOL MING EOURTIOH5 




REH BY JEFlCt >N 


10 


PRINT "ENTER P FUNCTION "; 


£0 


.:■(_> T F 1 


.-C 


TNT F* 


a a 


PRINT "ENTER IF* 5TRRTIN0 PO 


1 






INPUT 5 




PRINT S 




PRINT "INPUT MAXIMUM ERROR 


80 


INPUT ERR 


Q0 


PRINT ERR 


100 


PRINT f^T 10,10,5 


110 


LET X-3 


120 


IF RB5 tURL iF*l > <ERR THEN 


-■ ' DP 




130 


LET T=URL I'Ffi 


140 


LET x = X + * O000 1 


1S0 


LET B=(VAL (F$.l-T! -0.00001 


L6 


LET 5=5-Ty& 


170 


GOTO 100 
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Tim Johns from 

•wJL ,rmi "9 hani has 

JESS""* 1 a routine 

which shows off the 

graphics capability of 

the zxsi to good 

effect creating a 

constantly changing 

square pattern on the 

TV screen. 



This program, instead of using 
the obvious technique of 
rfNNT, mokes use of POKE 
putting the code values of in* 
characters directly into tht 
display file, the start of which is , 
identrf«d in line 10. 6 ¥ doing 
this you o* ( a 24* 24 display 
whereas using PRINT restrict! 
you to 22 lines. 

The 'stvfe' of each frame of 

me pattern is estabSished » 

Irnes 40 and 50. plus 70 snfl 

80, wh^h tot the probability of 

the characters chosen being 

changed within each frame 

and hence the uniformity' or 

variety' of pattern of th* 

frame, and also the probably 

of the characters being alianed 

in or out of phase. 
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30 
40 
30 
60 

70 
B0 

100 
L10 
120 
130 
X*0 
'EP 



?? RHD*g THEN GOSUB 33® 
J F Rf< E + . T ?5 N 24-N STEP » 

^ T X^V*3 S *N TO 7W-3** 
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O0O POKE X + I*' 3 » Ji i iJ t#N 

HI jJgTxSwT-^ to 3 ***" H 

5s0 NEXT I 

fig fflFx** TO 1M 

ill g&&M, <«No.e> »ia.*x^ ; 

310 LE1 
"SIS* ^URN 
330 LfT C-H 

5iS U£T g*g 

3S0 LET B^C 
3&0 RETURN 
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PORTABLE POWER? 

After years of writing books on computers 
and awarding his famous "White Elephants' 
to the industry, Adam Osborne finally took 
the ultimate step and produced the 
Osborne I. Despite the fact it is portable, 
well almost, and fairly reasonably priced 
as hardware goes, the mam attraction seems 
to be the fact that you get several hundred 
pounds' worth of software thrown m for free, 

Having humped the system up hill and 
down dale and generally put tt through its 
paces, our reviewer will hopefully have 
recovered sufficiently to put pen to paper 
and report on his findings. 

SIMULATING FORTH 



The interest sparked off by our recent series 
on FORTH has been so great that even 
were taken by surprise. As a result, next 
month we'll be publishing a rather novel 
BASIC simulator for FORTH operations so 
those of you who would like to try out the 
language — without actually having to buy 
a version of it for your system — can have a 
go. It certainly won't break any speed 
records, in fact it is extremely slow, but it 
does allow you to get to grips with Reverse 
Polish Notahc; 



PROGRAMMERS' TWO- 9 
STEP 

OK, so you've learnt to program in BASIC 
Now, perhaps, you'd like to have a go at 
assembly but you're put off by the fact that 
you can't alter your programs with the same 
ease as you can in BASIC Well, what you 
need is our two pass assembler which lets 
you write and modify the assembly code first 
and then turn it into machine code without 
destroying your original 

.So, if you'd like a professional software 
tool to help you with your assembly 
language programming, don't miss out on 
our next issue! 

ARE YOU SECURE? 

Or, to be more precise, are your programs'' 
our next issue we'll be taking a look at a 
rather clever method of program protection 
which actually allows your programs to be 
copied but then won't let them run on any 
other system frustrating in the extreme 1 
We will also be publishing an extremely 
ingenious Voting Loader which guarantees 
perfect loading from cassettes at almost any 
speed So, for your own peace of mind and 
the security of your programs and data, 
make sure you secure a copy of our June 
issue. 



'■■■. vo 
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preparation but clrcuouiaoc** may dictate change* to the 
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WARE AT HOME IN BUSINESS 




Review 




Keyboard Review 



Grafton's. Adaptakit is housed 
•i a neat, matt-black metal box, 
around 1 2 inches bv sjx. which 
holds the ZX8 1 There are 54 
keys on top which duplicate ail 
theZX81 keys. Additional keys 
are provided for many func- 
tions such as GRAPHICS. 
COPY, right and left cursor and 
EDIT, as well as two Shift keys 
and a BREAK, SPACE bar at the 
bottom of the keyboard, 

The keyboard is not com- 
pletely satisfactory to use, 
because the feel* of the keys is 
poor, they tend to rattle and 
bounce somewhat, and the 
box-top ts not raked, so you are 
working on a flat surface. 
Despite these minor criticisms, 
the keyboard makes working 
.vih the ZX81 a much more 
pleasant occupation than it is 
when working Sinclair's stan- 
dard membrane keypad. Once 
you get used to the new posi- 
trons of some of the keys, and 
you become familiar with the 
double SHIFT keys and the 
separate function keys, you'll 
find you'll be working much 
more quickly than in the past 

The computer is bolted into 
place within the case, produc- 
ing a solid package which does 
not slide around the desk , There 
is a video amplifier onboard, 



The touch-sensitive keyboard Is 

one of the main sources of 

criticism of the ZX81. is an 

external keyboard the answer? 

Tim Hartnell investigates 

crofton's solution to the 

problem. 



which provides an output at a 
level suitable to interface with 
almost any standard video 
monitor. 

A nice touch is the LEO in- 
dicator to show power on. It is 
unfortunate that a separate, 
and more robust, power supply 
was not provided onboard, as 
this would be likely to be of 
more general value. I would 
suggest, than the video output. 
You still have to use the Sinclair 
power supply and leads, which 
plug into the ZXB1 through 
holes in the Adaptakit 's left 
hand side. 

The video amplifier circuitry 
brings the video signal level up 
to a standard 1 V peak -to peak 
composite. This enables the 
output to be fed directly to a 
video monitor rather than via 
the internal modulator to a stan- 



dard domestic television 
receiver. 

The keyboard la fully 
assembled when you get it, but 
the sticky-backed key labels 
have not been attached, so you 
can follow the suggested 
layout, or modify it to your own 
requirements. The ZXSl PCB 
must be removed from its case, 
dnd the existing keyboard rib- 
bon cables disconnected from 
their connectors, The PCB ts 
then bolted onto the Crofton 
keyboard PCB. Short lengths of 
ribbon cable then connect the 
two PCBs. Once you've install- 
ed your ZX81 into the key- 
board, your memory pack and 
primer may be plugged into the 
main board via a slot in the back 
of the keyboard case. A RAM 
support plate is also supplied 
(although one was not provided 



with the review model. Put it 
appears a very useful addition] 
which is attached to the 
keyboard case by two 
tapping screws to prevent the 
ZX81 PCB or edge connector 
becoming strained This plate 
should minimise memory 
failure. 

All in ail this is a nice 
package, and one which turns 
your ZX81 into a "real com 
puter' - or at least makes U 
look like one. The keyboard 
could be, as I suggested, bet 
ter, but in its present form it is 
an enormous improvement 
over Sinclair's one. The extra 
keys are very useful and make 
game responses much quicker 
than on the standard keyboard 
At £42 90 (including VAT and 
p £r pi this is a worthwhile pur 
chase if you intend to make 
heavy use of your ZX81 and 
have access to a video monitor 
A kit version is available for 
£37. 1 5. If you don't want the 
hassle of fitting the whole lot 
together, you can send them an 
extra £8,62 plus a complete 
cased ZX81, and they'll send 
you an Adaptakit with a ZXBl 
already wired In, 

Crolton Electronics Ltd . 35 
Grosvenor Road, Twickenham. 
Middx 101 891 1923] 
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Ouicksilva — 
The man behind ft 

In August 1 980. Nick Lambert 
wanted additional money for 
his ZX80, Sinclair's 3K pack 
was too expensive so Nick 
decided to build his own. This 
was tha beginning of 
Quicksilva. a company which 
now hos four full-rime 
employees, and which has led 
the way in providing lm- 
aginative hardware modihca 
tions for the ZX8 1 . 

Nick was an electronics en- 
thusiast mainly interested in 
electronic music, when he 
bought his ZX80 - the only 
computer he could afford. 

"I realised quickly that the 
memory as supplied on the 
ZX80 was very limited, and be- 
ing unwilling to endure any 
more Sinclair delivery delays, 
and because the price was high, 
I decided to make my own 3K 
pack". Nick recalled 

"it took a couple of weeks to 
produce the first prototype , and 
i then decided that as i was 
building one for myself — end 
there didn't seem to be any 
others on the market at the lime 
— I should make it a real project 
and produce the memory packs 
as a business." 

Nick had had some ex- 
perience with PCBs, end with 
getting production lines mov- 
ing. His first advertisement for 
the 3K pack appeared in the 
users' club magazine Interface, 
and Quicksilva was underway. 
Nick swapped a memory pack 
to pay for that first ad, and sold 
around 50 of the initial design. 

"I was charging around £40 
at first - Clives 3K pack was 
£64 at that stage - but after 
Cdve released his 16K for 
£49.96 I gradually dropped the 
price. It is now £15. Overall I 
guess I've sold around 400 3 K 
packs " 

The electronic organ 
business was fairly quiet, and 
Nick began to see the possibili- 
ties of making computer peri- 
pherals as a business. 

"Although my memory pack 
business was OK, and it sup- 
pigmented my income nicely, it 
was not something I could do 
full time at that stage", said 
Nick. "Nevertheless, I was en- 
joymg it. I realised then that 
working for myself in this way 
was the only way 1 would be 
happy. 

"I was doing some contract 
testing work on Winchester 
discs when the ZX8 1 came 
out. id always thought of 
myself as 'testing the water' by 
selling the 3K packs, and that 
had gone OK. so I thought I 
s ho u id e x pa n d m y 1 1 no and ge t a 



Quicksilva 

Tim Hartnell interviews Nick Lambert, 

who started out building electronic 

classical organs for a living, and now 

runs his own company stretching 2X81 

hardware beyond Sinclair's 

specifications. 



few more products together to 
go with theZXSI." 

One of Nick's secret vices is 
arcade games. 

"I thought a good moving 
graphics game would go well, 
and decided to do Defender, 
because it was my favourite. At 
about the same time, I came up 
with e sound board for the 
ZX8 1 , It had been in the back of 
my mind for quite a while.' 

Nick soon discovered that 
between admiring a game in an 
arcade, and producing a version 
for a somewhat limited home 
computer lies a vast gulf, filled 
with Mood, sweat and tears, 

"Defender took three 
months to write. I did most of it 
myself. By the end I was getting 
pretty sick of it, and needed 
considerable moral support to 
get the thing completed. Three 
months it took, before I finally 
got it running properly " 

But the trouble was worth it 

"I reckon we've sold four or 
five thousand", said Nick 
"Most of our subsequent soft- 
ware products have been based 
on arcade games. After Defen- 
der we produced the program- 
mable character generator 
board. It came out just before 
the South Sank Sinclair Show, 
It has gone well, just about 
anybody seems to buy it. 

"Schools, in particular, have 
shown great interest in the 
character generator', said 
Nick. "There are many educa- 
tional applications, such as 
drawing equations, where the 
character generator goes down 
well." 

High Resolution 

But while 'just about any- 
body' appeared to find a use for 
the character generator, Nick 
noticed a difference with the 
next product his company 
developed, a high resolution 
board. 




™ 
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"The hi res board seems to 
goto a noticeably different kind 
of 'clientele'. These seem to be 
people who know more about 
computing, end have been 
waiting for someone to produce 
a hires board/' Ever though 
the high resolution board costs 
E8&, more than the computer, 
Nick believes it has sold well 
because it and the computer 
can perform better than many 
computers costing much mote 
then the combined price of the 
board and ZX81. "Compared 
with other machines which pro- 
vide the same facility , ■ f ■ s about 
a third of the price", he said 

Quicksilva's latest project is 
its most exciting one - a ZX 
colour board . 

"We'll definitely have one 
soon", $a id Wick. "We'regomg 
for eight colours. It is still in the 
design stage (early March} but 
we're well on the way to having 
e working prototype, 

"We hope to have one work ■ 
ing at the next Microfair. It will 
probably have two k inds of con - 
iroi, In one. you'll be able to 
specify a particular colour for 
each position on the screen. In 
the other, we're going to have a 
character code mode to specify 
a particular colour map. It will 
be controlled by simple PQKEs, 
The character code map idea is 
a good one as it gives you the 
same facility as you get with 
the characters board. You can 
use it with existing programs." 

The Quicksilva idea is to 
allow computer users to load 
the colour and tot the character 
generator software, and than 
load in any game the user 
already has to take advantage 
of the programmable charac- 
ters and the colour. 

The company which started 
off with en ad swapped for its 
first product now is four people 
working full time. Nick's 
sidekick is John H oil ts. who has 
done most of the design work. 

He's done everything ex- 
cept the characters demo soft- 
ware since the l wo of us started 
up with Defender and the sound 
board", said Nick. 'As well as 
that we have Merk Eyles, the 
production manager, Chris Lon- 
don who is a permanent 'PCB 
production engineer* - or at 
least that's what he calls 
himself — along with Ellen the 
post-person, and Steinar Lund 
who does the zappy artwork for 
the cassette covers." 

And now what's around the 
corner for Quicksilva? The col- 
our board seems certain to be a 
winner. Quicksilve has also 
recently developed an interface 
to allow the Acorn Atom to run 
a ZX printer, and they're work- 
ing on one for the VIC 20. 
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If you want to get an idea of 
just how good the ZX01 can 
be, take a good look at the pro- 
ducts which have come from 
Nick Lambert's fertile mind. 

Quicksilva — 
The products 

The High 
Resolution 
Graphics Board 

The hi- res board comes with its 
own test program in ROM 



which you trigger with a simple 
USR command, A test pattern 
is drawn and the message 'QS 
HI-RES TEST . ALL OK " ap- 
pears The hi res board's 
display is on a 256 by 192 
matrix. Any particular pomi 
may be white or black, and can 
be referenced by its X and Y co- 
ordinates. 

The effects generated by the 
board are fantastic, We had 
some samples running m t he ZX 
Computing offices when Nick 
brought the stuff in to show us. 
and my office became very 



crowded as more end more 
people came in to see the 
marvellous board do its tricks 

The board is simple to use. 
You call it with a USA com 
m,md, and the board follows in- 
structions stored m English in a 
REM statement. For example, 
REM BLACK CLEAR MOVE A A 
DRAW 6 B. when A is Jtero and 
B is 100, will clear to a white 
area, and a Una will be drawn in 
black from the top left hand cor- 
ner 10.0! to somewhere neat 
the middle 1 1 00. 1 0Oi 

The graphics commends, 
and what they do, are: 
BLACK - sets the pen colour to 
black, 

WHITE sets the pen colour to 
white. 

CLEAR - clears the whole 
hi res display to the opposite of 
the pen colour. 

MOVE X Y - This moves the 
current co-ordinates (the hi res 
cursor) to X Y but does not 
draw anything, 

PLOT X Y - This plots a single 
point in the current pen colour 
at the X Y co-ordinate specified 
DRAW X Y - This command 
draws a line m the current pen 
colour from the current co- 
ordinate to the new co ordinate 
specified by X Y 
BOX X Y - This command, 
which is found on few mmcros, 
draws a rectangle from the cur- 
rent co-ordinate to the new co- 
ordinate IX Y) which sets the 
position of the opposite corner 
of the box. 

UP, DOWN, LEFT, RIGHT 
These four commands move 
the whole hi-res screen by one 
pixel in the direction specified. 
Anything moved off the screen 
will be lost, 

SCROLL - Scrolls the lower 24 
lines (3 x 8} by eight lines up 
wards, one at a time, and sets 
the current print position to the 
start of the bottom tine. This 
provides a three character line 
text window at the bottom of 
the display for prompts and 
messages , 

COPY This commam: 

believe it or not. copies the 
whole hi-res screen to the ZX 
printer. 

To make this simple system 
even simpler to use, all of the 
graphics commands can be ab- 
breviated to the first two letters 
SO MOVE X Y DRAW A B 
SCROLL comes out as MO X Y 

OR A esc. 

The Software 

QS Defender occupies around 
3K, of machine code, and uses a 
34 line display file which ex- 
tends from the top to the bot- 
tom of the television screen. Up 
to 84 fast-moving characters 
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are on screen at a time. 
Although this is not the best- 
lookmg Defender for the ZX81 
on the market, it plays 
remarkably well, and is greatly 
enhanced when the sound 
board is connected. 

Q5 Asteroids, which needs 
a ZXB1 or New ROM ZX80 
with the SLOW modification, is 
a pretty good version of the ar- 
cade game, despite the odd 

looking asteroids. Quicksilva 

had "intelligent' asteroids 
which homed m on your ship in 
an early version but discovered 
That such a game was impossi- 
ble to defeat, so the program 
you 'II get now is a faithful copy 
of the arcade game. 

OS Invaders is the biggest of 
Quicksilve's games, with a full 
7 K of machine code (plus a little 
BASIC). There ere seven rows 
of 1 3 invaders. To see this pro 
gram running with user- 
programmed invaders on the 
character board, with sound, is 
to imagine you're watching a 
proper arcade machine in ac- 
tion, despite the lack, of colour. 
A number of manufacturers 
have produced invader pro- 
grams. This one, without the 
sound and user programmed 
characters, is pretty much par 
for the course, 

The Sound Board 

The sound chip used in the 
board has 1 6 internal registers, 
each of which control a dif- 
ferent section of the sound 
generation. Registers and 1 
are for controlling the tone and 
pitch of sound channel A, 
registers 2 and 3 control chan- 
nel B and 4 and 5 the channel C 
tone source Register 6 tunes 
the noise generator and register 
7 is used to switch the various 
mound sources, controls the 
switching of the tone gener- 
ators, the switching of the two 
ports to input or output. 
Registers B, 9 and 1 control 
the volume of each channel, 1 1 
and 1 2 set the length of one 
envelope cycle and register 1 3 
controls the envelope shape 
and pattern. A number of sam- 
ple routines have been provided 
by Quicksilva showing how 
flexible and useful the sound 
board can be Music, explo 
sions, trams and phasers can all 
enliven programs, 

Character 
Generator 

This is a single circuit board 
which plugs directly into the OS 
Motherboard, or via the QS 
connector directly into the 
computer. There are 12B fully 
programmable characters, and 



the board can be used with ex- 
isting software, A lower-case 
alphabet is provided es part of 
the character generator demon 
st rat ion 

The QS Motherboard 

Some kind of motherboard is re- 
quired if you went to hook mote 



than just the printer and e RAM 
pack onto the ZXB1, The OS 
Motherboard at £ 1 2 represents 
a very cheap end useful addi 
tion to your system. The 
motherboard is fitted with its 
own 5 V regulator to drive all 
external boards. There are two 
expansion sockets on the 
motherboard. 



Quicksilva are at 95 Upper 
Brownhill Road, Maybush, 
Southampton, Hants, 



Part of the imprewrvs ringa 
of hardware support provided 
by Nick Lambert 'i company, 
Quicksilva. 
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Make 

the 

most 

of IK 



Chopper squad 

B Morlsnd and M Frobi&her of 
Chaifont St Giles sent us This 
greet fittle program (or a 1K 
2X61 , You are in charge of a 
cleverly -drawn helicopter, The 
"8" and "7" keys move your 
chopper up and down, while 
the JJ F" key fires. 

Your helicopter f ties in from 
the left of the screen, buffeted 
try random cross winds, and air 
pockets. You use the "6" and 
"7 " to keep your craft in flight, 
and from time to time, press 
"F" to obliterate an asterisk or 
two underneath you. Due to 
lack of apace, the program (a. 
not perfect, as the helicopter 
from time to time leaves an 
image* of itself behind if it 
lands on the base, then takes 
off egam You may well want to 
work on this problem. The 
variable S is your store. 




* * * ******* * * * * * ****** 



10 


LET 


Vf^l 




op 


LET 


H=10 






LET 


s=x->. 




4.0 


LET 


B=X 




50 


FOR 


R~5 TO £5 




60 


PRINT RT 15,R;"» 




70 


PRINT RT H,»,"*" 




m m 


NEXT R 




90 


LET 


RmX-X 




100 


LET 


H=H+ CXNKEV*= 6 " * 


- tTMKE 


* = ■■ 


7") 







110 IF INKE/fs'T'' THEN GOTO £30 

120 PRINT RT H-X,B , "- - 1--" 

130 PRINT RT H,B, '*™ V 

140 IF H>=I* OR H<E MEN GOTO « 
30 

150 PRINT RT H-X,B;" 

ie-0 PRINT RT H,B, ** 

170 IF B=25 THEN LET ©=X 

180 IF RND>.S THEN LET H=H+X 

190 LET B=8+X 

200 LET R = R*> 

£10 IF R>70 THEN GOTO 260 

220 GOTO 100 

230 PRINT RT 14-, B, " " 

240 LET S=S+X 

250 GOTO 100 

260 PRINT S 
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KAYDE Elecr. 



80/1 



FULL SIZE KEYBOARDS 
WITH REPEAT KEY 

comes fully assembled, tested 
and guaranteed 



£&.9S 




Fully cased keyboard £37.95 
Uncased keyboard £27.95 
Keyboard case £10.95 



WHY WAIT TO PAY MORE 

Fast delivery: 

Our keyboard is highly professional using executing type buttons as found on top quality 

computers (IN FACT THEY ARE THE SAME AS USED 8Y THE SECOND LARGEST 

COMPUTER COMPANY IN THE WORLD). It also has a repeat key, which is unique to ZX 

keyboards. This facility allows you to enter characters at a far greater rate than is possible using 

a conventional keyboard. Therefore this makes it ideal for curser control, rubbing out etc. 

It comes complete with its own luxury case, (but for those of you with a tight budget this can 

be purchased separately at a later date). The keytops are finger shape moufded and are tn a 

pleasant tone of grey with the repeat key in red, of course all the characters associated with the 

ZX keyboard are printed m two colours on the keytops as per your ZX80/1. 

Tne case is moulded in sturdy black plastic and has been designed to complement your ZX81. 
The KAYDE PROFESSIONAL KEYBOARD comes at a realistic price and is second to none. 

All products inc. VAT are fully built and tested and come complete 
with money back guarantee. 



m 





ironic Systems 

80/1 

RAMPACK 

MASSIVE ADD 
ON MEMORY 

FULLY CASED 

comes fully assembled, tested 
and guaranteed 

The 16K Rampack plugs straight into the user port at the rear of your computer And of course 
as in all our products the Rampack is fully enclosed in a matt black slimline plastic case 

This means you can handle it with complete safety and you do not have to stare at ugly 
components - as in other makes ol 16K The Rampack NEEDS NO EXTRA POWER and will 

operate quite happtly on your Sinclair power supply. 

Don't forget you can always order on the telephone with your credil card 

6 days a week for a same day service. 

WHY WAIT TO PAY MORE 

Fast delivery: 




>6*ieh * 



, PLEASESEND ME RAM PACK.'S 

I PLEASE SEND ME CASED KEYBOARDS Q7M«etil 

PLEASESENDME UNCASED KEYBOARD SE27 Hiich I 

PLEASE SEND ME KEVBQARD CASE S E10«6##ch 

I sncloie £ 

NAME ........ 

ADDRESS . , . 



Post to:- 

Dept ZXC1 

KAYDE ELECTRONIC 

SYSTEMS 

48/49 Exmouth Road, 

Great Yarmouth, 

Norfolk NR30 3DP 

Tel: 0493 57867 

All products inc. VAT are fully built and tested and come complete 
with money back guarantee. 




PIm» »dd £1,80 PE»P and m«k« chtquai payable to 
Kayda Electronic Syitoms 
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ZX80 Games 







DRAUGHTS 

Tus is a full game of draughts for the 4K 2X80. A complete 
board i* shown. You are at the bottom of the screen playing up, 
and the 2X60 is playing down. You enter each move as a 
LETTER NUMBER, then NEWLINE, of the square you're 
mowing from, then LETTER NUMBER; then NEWLINE.o* The 
square you're moving to. You'll understand this easily once you 
see The display. You'll find the ZX80 plays like a reasonable 
beginner. Once you've played with it for a while, you might 
enjoy trying to improve its standard of play. 

Although the computer has no strategy as such (other than 
look for a capture, and if it tan*t make one. look for a legal 
mow) yoult find it plays as Though i( had a real method of 
looking ahead at the game and where it is developing. Kings 
are made automatically. 



fin 
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GOTO 9000 
FOR Z * 6 TO 40 

IF Z > 37 AND A(2) - I THKN LET 
A(?) - 2 

IF Z ■ 10 AND A(Z) - - J THEN 
LET A(Z) - - J 

IF P > ft THEN LET SI - SI + I 
LST P * $ 

IF A(l) » - 2 THEN LET A(Z) - 188' 
IF A(Z) - -i THEN LET A(Z) - 180 
IF A(Z) - THEN LET A(Z) - 
IF A(Z) * 1 THEN LET A(Z) - J 
IF A(Z) * 2 THEN LET A(Z) - 186 
NEXT Z 

PRINT t" ABCDEFiH" 

PRINT "ZX80 H ,>5t; K (yight shift A" 
the next section, fQtlm A) 

PRINT ," 1& " :CHRg{A(40) ) i" m iCHftf 
(At39))t" H ;CHH$ (A( 38) ) ;" * ;CHR$ 

(A(37))t m 9 m 

PRINT ,- 2$ m ;CHRg{A( lf>) ) ;" * tCHRg 
(A (35)},'" M jCHRg(A(34)) ; " H tCSRS 
(A(23)) m «" 

PRINT ,' 1£ " }CHRS(Ai3l)} ;* ";CHR$ 
(A(30));" " ;CHRS(A{29)) f 

" m f 'CHR$(A{28)) /"$» 
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46 



47 



48 



49 
50 



PRINT , 
(A(26)) 
{A{24}) 
PRINT t 

{A(?m 

(A (19)) 
PRINT , 
(A (17)) 

(*.(**)) 

PRINT , 
<A(12)) 
(At 10)) 
PRINT , 
(A(8)); 

PR1NT " 
FOR Z » 



" 4f m iCHR$(A(27) ) ;'• " jCHR$ 
;" " iCHR$(A(25)} i" m ;CRR$ 
f« 9 M 

"5? * ;CHR$(A(Z2) } i m ~CRR$ 
;" " ;CHRg(A(20) ) ;" ~ ?CHR$ 

" 69 m ;CHRg (A{ IB) ) j* "jCHRg 
t" " ;CHR0(A(16) ) ;» *;CRR$ 

r* #- 

" 78 " jCHR$(Atl3) ) } m "iCHRg 
/" *jCHR$(A(ll)} ;" "fCBRg 

. » a - 

" 8§ H r 'CRR0(A(9)) /" ",'CHRg 

w * ;CRR$(A(7) } /" */ CHRg ( A ( 6) )f 

human M tsit M r*#*i*#f M 

£ TO 40 
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53 
54 

55 

56 

$8 
59 

6a 



69 

70 
71 

".; 
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zxso Games 



IF A (2) 
IF A(Z) 
IF A{2) 
IF A(l) 
IF h(Z) 
NEXT 2 

IF SI - 
IF SM - 
IF SM » 



188 THEN LET A fZj 
ISO THEN LET A (t) 
129 THEN LET A (Z) 

189 THEN LET A (Z) 
186 THEN LET A (Z) 



- 2 

- 1 
§ 

1 

2 

LIST 




12 THEN PRINT " I WIN" 
12 THEN PRINT "YOU HIN" 
12 OR SI - 12 THEN STOP 




PRINT "LAST TO m ;Fgj M FROM? (LET 

NUM. 
INPUT Cg 
PRINT Cgt" TO? 
INPUT Bg 
LET F$ - as 
FOR t* • 2 TO 2 
IF W • 1 THEN LET Dg - Cg 
IF W - 2 THEN LET Dg - Bg 



LET D » 

* ■ 0i * ; 

- "Hi"} 
= "C2 m ) 
= m C2") 
~ *D3 m ) 

- M H3 m ) 

* m C4 m ) 

= "ds*; 

- "H$") 
m "C6"} 

* "C6-; 
- *H7 m y 

... 



40* (Df - 
38* (Dg - 
36* (Dg " 
34* (Dg = 
31* (Dg - 
29* (Dg = 
27* (Dg - 
25* (Dg - 
22* (Dg - 
20* (Dg 
IS* (Dg 
16* (Dg 
13* (Dg 
11* (Dg 
9* (Dg 
7* (Dg 



m » 



m * 



"Bl " ) 

* y I " ; 

"AZ"} 
"E2-) 
"83" t 
m F3") 
W A4"; 
"E4" ) 
"BS") 
"FS m y 
AS") 
E6*) 
B7") 
F7") 
AS"} 
EB" } 







90 IF V - J THEN LET C - D 

95 IF W - 2 THEN LET B « D 
100 NEXT W 



103 
142 

147 
148 
1 SO 
160 
165 



IF ABStC - B; - 10 OR ABS(C 

8 THEN LET SM * SH + 1 
IF B - C - 10 THEN LET A{B - 5) 
IF B - C = 3 THEN LET Af* - 4} 
IF C - B * 10 THEN LET A(C - 5) 
IF C - B - 8 THEN LET A (C - 4} 
LET A(B) - A(C) 
LET A(C) * g 



B) 



$ 



- 






STOP 



( M 



LET tig ■ 





...i *•■ 
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170 



200 



1995 
2000 
200 5 
2010 



2012 



IF ABStC - B) - 10 OR ABS{€ -B} 
- 8 THEN PRINT " MULTI-JVHP?" 
IF ABSfC - B) - 10 OR ABS (C - B}> 
S THEN INPUT Ug 
CLS 

IF 0$ > "" THEN GOTO 2 
FOB Z - 6 TO 40 
IF Z < 9 THEN GOTO 201S 
IF A(Z) < AND (A(Z - 4) - 1 
OR A{2 - 4) - 2} AND A(2 - 8 ) 
- THEN GOTO 4690 
IF Z < 11 THEN GOTO 2015 



2014 IF A(Z) < 6 AND (A(Z - 5) - 1 
OR AtZ - 5) - 2) AND A(Z - 103 

- THEN GOTO 4200 

2015 IF Z > 25 THEN GOTO 2020 

2016 IF A(Z} - - 2 OR (A(Z + 4) - 1 
OR A(Z * 4) = 2) AND A(Z + 8) ' 
THEN GOTO 4 300 

2017 IF A(Z) - - 2 AND (A(Z + 5} - 1 
OR A(Z + S; - 2} AND A{Z + 10} 

- THEN GOTO 4400 
20 20 NEXT Z 





RANDOM MOVE INTELLIGENT 

4605 LET KK - 

460? LET V - 6 

4010 LET Z - 6 + RND(35i 

4012 LET K - 

4615 IF V > 199 THEN LET KK - KK + 1 

4016 LET V - + 1 

4020 IF A (2) < AND AfZ - 4) - 

THEN LET K - 2 
4026 IF A(Z) < AND A{Z - 5) - 

AND K * THEN LET K - 2 
4629 IF K - Z < 26 AND JtfZJ ■ 

- 2 AND Aft * 4) - THEN 

LET K ■ - 7 
4035 IF Z < 10 TBBH GOTO 4040 



038 IF K - 1 AND U < 260 AND AfZ 



-10) 



1 THEN GOTO 4016 



639 IF K - 2 AND U < 200 AND A(Z - 103 
- J THEN GOTO 4010 
4045 IF K » AND KK < 350 THEN GOTO 4010 
4050 IF K - THEN LET SH - 12 



4051 IF K - O THEN GOTO 2 

4072 LET A(Z - (3 + K})' A(Zt 

4072 LET AfZJ » 

4077 GOTO 2 

4092 LET AfZ - B) - AtZ) 

4695 LET A(Zf * O 



"'•■ 




■-.: 




4100 LET A(Z 



4) - 



4105 LET SI - SI + 1 

4107 IF Z < 24 THEN GOTO 2 
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4110 IF (AfZ - 13) - 1 OR AfZ - 13)- 

2 ) AND Alt - IS) * THEN LET 

P - I 

4115 IF fA(Z - 12) - 1 OF AfZ - 12} « 

2} AND AtZ - IB) - THEN LET P 

m 2 

4120 IF P - 1 THEN LET A(Z - 18) - 

A(Z - 8) 

4130 IF P - 2 THEN LET A{Z - iJ; - 

4140 IF P - 2 THEN LET AfZ - 16) - 

AfZ - 8} 

4150 IF P ' 2 THEN LET AfZ - 12) - 





4160 IF P > THEN LET A ( Z - 8) - 

4170 GOTO 2 

4200 LET AfZ - 10) * A(Z) 

420% LET AfZ) - 

4210 LET A (3 - 5} - 

4212 LET SI - SI * 1 

421% IF Z < 25 THEN GOTO 2 

4220 IF (A(Z - 15) - 1 OP AfZ - 15) 

- 2) AND AfZ - 20) - THEN LET 
P - I 

4230 IFtAfZ - 14) - 1 Oft AfZ - 14) 

- 2} AND AfZ - 18) - THEN 
LET P - 2 
IF P - I THEN LET AfZ * 15) » 



4240 



4250 IF P - 1 THEN LET AfZ 

■ AfZ - 10) 

4260 IF P - 2 THEN LET AfZ 

4270 IF P - 2 THEN LET AfZ 

- AfZ - 10) 

4280 IF P > THEN LET AfZ 



- 20) 

- 14} 

- 18) 



- 



- 10} = 




4290 GOTO 2 

4 300 LET AfZ + 8) * - 2 

4310 LET AfZ +4) - 

4 320 LET AfZ) * 

4330 LET ST » SI + 2 

4340 IF Z < 32 AND fAfZ + j; 

A (Z + 3) -2) AND AfZ - 2) - 
THEN LET P - 2 



j OR 






4350 



4360 



IF Z < 23 AND (AfZ * 14) - 1 OR 

AfZ + 14} ' 2} AND AfZ + 16) - 
THEN LET P - 2 

IF Z < 2 3 AND (AfZ * 13) - j QR 

AfZ + J J/ - 2) AND AfZ + 18) m 
THEN LET P - 3 
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4365 IF P - 1 THEN LET A(Z + 3) - Q 

436? IF P - I THEN LET A(Z - 2) - - 2 

4J70 If P • 2 r&Eff I£T AfZ + 14) - 

4J75 IF P - 2 THEN LET A(Z + 26J - - 2 

4J£0 JF P * 3 THEN LET AfZ + 11} - O 

4J05 IF P « J r«F.W LET AfZ + IS J - - 2 

4390 IF P > THEN LET AfZ +8) - 

4 395 GOTO 3 

4405 LET A(Z + 10) * - 2 

4410 LET AfZ + 5J ■ 

4420 LET A (Z) - WK 

4425 LET SI - SI * 1 ** 

i > 4* 

4410 COTO 2 

9000 DIM A f45J 

900 § FOJJ 2 " 1 TO 45 

IF % < 6 THEN LET A(Z) - 9 

9020 It Z > 5 AJY0 % < 19 THEN LET 
A(Z) - I 

5><?J0 IF Z > IS AND Z * 29 THEN 
LET AfZ) - 

40 If 2 > 27 AND Z * 41 THEN LET 







A(Z> 



- J 







005 IF Z > 40 THEN LET A (2) " 9 
9060 NEXT Z 



9070 LET A (14) - 9 

908 LET A{2 3) - 9 

9090 LET A{ 32) - 9 

9095 LET Vg - 

9100 LET P * 

9110 LET Ff - "- - 

9120 RANDOMISE 



91 $0 LE7 
9140 LET SM 







l PRINT "DO YOU WANT FIRST MOVE? 

(Y OR N) - 



9160 INPUT Jg 
9170 CLS 



91 SO IF NOT Jg - "Y" THEN GOTO 






w 
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40 KEY KEYBOARD. Kit £20.50 Built £25.75 (RE77! 

* Proper typewriter style keys. 

* All legends and graphics in two colours. 

' No soldering required to ZX81. Plugs in. (RAM /Printer not affected) 

* Complete with all parts, connectors, feet and comprehensive instructions. 

24 LINE IN/OUT PORT. Kit £16.95 Built £18.95 <RE98) 

* Each line either in or out, 
" Controlled by BASIC, 

* Allows printer/RAM to be used without a motherboard. (Motherboard version kit £13.50 
built £14,50) 

3 CHANNEL SOUND/TIMER BOARD. Kit £16.95 Built £18.95 (RE161I 

* 3 independent channels. 
" Controlled by BASIC. 

1 Full range of notes. 

* Complete instructions with examples provided . 

* Can be used as a sophisticated timer/counter. 

MOTHERBOARD. Kit £15.75 Built £18.50 IRE82) 

* Two connectors on board. 
" Six connector board. TBA. 

CONNECTORS & PLUGS 

* 23 Way female connector for ZX80/1. (RE80I £2.95 

* 23 Way male connector. (RE87) £1.30 

' 23 Way male connector to fit two female connectors together. (RE90) £1.60 

* 30 Way ribbon cable. £1,40 metre. 

* RAM pack connector. Allows RAM pack to be remote from ZX80/1. RE170. £6.95 built. 
" In/out connector & sound board connector. (RE78B) £2.95. 

BOOKS & TAPES 

Getting acquainted with 2X81. £4.95 
Mastering machine code, £5.95 
Programming for real applications. £6.95 
Tape for real applications books. £11.44 

Send SAE 5* x 7* for free illustrated catalogue. 

All produces available ex stock (allow 7 days extra for built products. 

Payment: Cash with order. Or ACCESS/BARCLAYCARD. Official order welcome. Dealers 
write for rates. 

All prices include P+ P and VAT. Overseas add £1.80 

REDDITCH ELECTRONCS. DEPT ZX. 
21 FERNEY HILL AVE, REDDITCH, WORCS. B97 4RU, Tel: (0527) 61240. 




I wrigley of Ravenshead draws on his 

experience to produce a very useful program, 

intended for the small business with around 

100 customers. 



The program, written for a 1 6K 
ZX81, would be fairly easy to 
convert to run on other 
systems. It is meant for small 
businesses with up to 100 
customers. It will print out their 
names and address, tell you 
who hasn't paid their bills, and 
other things you'll discover. 

It's pretty easy to use the 
program, because all the 
prompts are self-explanatory. 
There s one point to watch, and 
this concerns the entering of a 
customer's name and address. 
The format for this is: 
"Customer's name* 1st line of 
the address * 2nd line of the ad- 
dress * and so on . last 
line of the address NEWLINE". 
Entering * (shift Bj after each 
line of the name and address en- 
sures that it is correctly format- 
ted when dumping on the 
printer, 

The second point to be 
careful of in entering the pro- 
gram is that in certain lines a 
double asterisk I'*) appears, 
The must be entered as 
SHIFT- H, not as SHHFT-8. The 
lines »n question are:- 170, 
2050, 2 1 20. 4060 and 9750. 

In line 5020, 80 k Z means 
type in the letter Z 80 times. 
Lines 1 00 to 220 are only ever 
used once, to input ell the 
customers' names and ad- 
dresses. 

Lines 230 to 400 are the menu 
selection lines For other 
BASICS, line 390 will have be 
chenged to ON B GOSUB 
1000, 2000, , .9000 Line 
380 is present because the 
manual state that a program 
cannot be SAVE'd from within 
a GOSUB loop. 

Lines 1 000 to 1 040 list all the 
customers. 

2000 to 2130 amend the 
name or address of a customer, 
3000 to 3040 alter the amount 
a customer owes 
4000 to 4090 enter a new 
customer. 

5000 to 5050 delete an old 
customer. 

6000 to 6040 list all 
customers owing money. 
7000 to 7040 print an address 
label. 

6000 to 8040 save the pro- 
gram and its variables on tape. 
Some BASICS may not e^low 



this. Saving the program from TOO 

the program means that when it 110 

is LOADed, it will jump straight 1 20 

to the menu. 130 

9000 to 9040 checks that the 1 40 

program has been SAVE'd on 150 

tape, and if it has. the machine 1 60 

is NEWed, clearing its memory 1 70 

for other uses, 180 

9100 to 9220 is a bubbJesort, 190 

to piece the names in 200 

alphabetical order. It can be 210 

replaced by any other sort if re- 220 

quired. However, if you do this, 230 

don't forget to change the 240 

amount owi ng ( held i n a r ray A 1 . 2 50 

along with the names. 260 

9500 to 9670 asks the user for 270 
a customer's name or his 

customer number (the 280 

customer number may change 290 

during any run of the program} 300 

and returns the customer 310 

number m variable G. If the 330 

name is not found, the flag F is 330 

set to I, and the subroutine 340 

prints a message, 350 

9700 to 9840 prints out one 360 

customer's name on the 370 

printer. 3 BO 

If your computer supports 390 

file handling but does not save 400 

the variables on tape when the 1 000 

rest of the program is SAVE'd. 1010 

then the variables which musi 1020 

be stored on tape are: 1 030 

Asm to A*(100). the array 1040 

which holds the customers' 2000 

names and addresses. 20 1 

A| 1} to Alt 001, which holds all 2020 

the amounts owing, and C, 2030 

which stores the number of 2040 

customers. 2050 

None of the variables need 2060 

to be stored, 2070 

using The Program gg|g 

Using the program is quite easy 2 1 00 

since a I1 1 he promp t s w it h in t he 2110 

program are self-explanatory. 2120 

There is only one point to 2130 

watch, and this concerns the 3000 

entering of a customer's name 3010 

and address. 3020 

The format for this is: 3030 

"Customer's name* 1st line of 3040 

the address '2nd line of the ad 4000 

dress* . , last line of the ad 4010 

dress ne w 1 1 ne " . 4020 

Entering the ■ (SHIFT-B) 4030 

after each line of the name and 4040 

address ensures that the name 4050 

a nd add re s s i s correc tl y for mat - 4 60 

ted when it is output to the 4070 

printer, 4080 



DIM A9{ 100,801 
DfMAOOO) 

PRINT "HOW MANY CUSTOMERS?" 
INPUT C 
FORF- 1 TOC 

PRINT "NAME AND ADDRESS?" 
INPUT B$ 

LET A$iF}^ BS + "•*" 
PRINT "AMOUNT OWING?" 
INPUT AIFI 
CLS 
NEXTF 
GOSUB 9 100 
REM MENU 
CLS 

PRINT ENTER:'* 

PRINT "1 TO LIST ALL CUSTOMERS' 
PRINT "2 TO AMEND A CUSTOMERS NAME OR 
ADDRESS" 

PRINT "3 TO ALTER THE AMOUNT OWING" 
PRINT "4 TO ENTER A NEW CUSTOMER" 
PRINT "5 TO DELETE A CUSTOMER- 
PRINT "6 TO LIST CUSTOMERS OWING MONEY' 
PRINT "7 TO PRINT AN ADDRESS LABEL" 
PRINT "8 TO SAVE THE PROGRAM ON TAPE" 
PRINT "9 TO STOP 

PRINT. FNTER ONE OF THESE NUMBERS" 
INPUT B 
CLS 

IF B = 8 THEN GOTO 8000 
GOSUB B* 1000 
GOTO 240 
LET H = 1 
LETD=1 TOC 
GOSUB 97O0 
NEXT D 
RETURN 
GOSUB 9500 
IFF= 1 THEN RETURN 
LETX-0 
LEXX = X+1 

IF A$(G,XJ-'"" THEN GOTO 2090 
IFA*(G,XI = "*""THENGQT0 2100 
PRINT AS|G,X|; 

GOTO 2030 

PRINT 

GOTO 2030 

PRINT,, "NEW NAME ANO ADDRESS?" 

INPUT B* 

LET A6|Gt + B*+"**" 

GOTO 9100 

GOSUB 9500 

PRINT "OLD AMOUNT OWING £";A(GI 

PRINT "NEW AMOUNT?" 

INPUT AIGI 

RETURN 

IF C < 1 00 THEN GOTO 4030 

PRINT "TOO MANY CUSTOMERS" 

RETURN 

LETC = C+ 1 

PRINT "NAME AND ADDRESS?" 

INPUT B$ 

LETA*(C) = BI+ 

PRINT AMOUNT OWING?" 
INPUT AlC) 



m 



■» 
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4090 GOTO 9 1 00 

5000 GOSUB9500 

5010 IF F = 1 THEN RETURN 

5020 LET A»(GI- " fBOxZl" 

5030 GOSUB9100 

5040 LETC=C-1 

5050 RETURN 

60O0 LETH^O 

6010 F0RD = 1 TOC 

6020 IF A(D)>0 THEN GOSUB 9700 

6030 IF A(D1>0 THEN LPRINT, A{D)„„ 

6040 NEXTD 

6050 RETURN 

7000 GOSUB95O0 

7Q1Q IF F = 1 THEN RETURN 

7020 LETH = 

7030 LETD = G 

7040 GOTO 9700 

8000 PRINT SET TAPE TO RECORD AND PLAY" 

8010 PRINT "THEN PRESS NEWLINE" 

6020 INPUT BS 

8030 SAVE "'CUSTOMER' 

B040 GOTO 240 

9000 PRINT HAVE YOU SAVED THE PROGRAM ON" 

9010 PRINT TAPE?" 

9020 INPUT B» 

9030 IF B$m«"N" THEN RETURN 

9040 NEW 

9099 REM BUBBLE SORT 

9100 LETJ-0 

9110 FOR D - t TO C - 1 

9120 IF A»lDKA*(D+1lTHeNGOT0 9200 

9130 LETKI=AStD| 

9140 LETK-A(D) 

9150 LET AUDI = A*[D + 1) 

9160 LET A*|D|=A|D + 1) 

9170 LETASfD+1>=KS 

9180 LET A(0+ 1 J = K 

9190 LETJ-1 

9200 NEXTD 

9210 IF J = THEN RETURN 

9220 GOTO 9100 

9499 REM NAME OR NUMBER 

9500 LETF = 

9510 PRINT "NAME OR NUMBER (1 or 2)?" 

9520 INPUT J 

9530 IF J ^ 2 THEN GOTO 9630 

9540 PRINT "WHAT NAME?" 

9550 INPUT BS 

9560 F0RK = 1 TOC 

9570 IF ASlK) (TO LEN1B9I) = 8& THEN GOTO 9660 

9580 NEXTK 

9590 PRINT NAME NOT FOUND" 

9600 LET F = 1 

9610 PAUSE 100 

9620 RETURN 

9630 PRINT "WHAT NUMBER?" 

9640 INPUT G 

9650 RETURN 

9660 LETG 

9670 RETURN 

9699 REM PRINT A CUSTOMER 

9700 LET X - 

9710 IFH=1 THENLPRINT D; 
9720 LPRINT TAB(5t; 
9730 L£TX = Xt1 

9740 IFAS|0,X}= THEN GOTO 9780 

9750 IFA»ID,X) = THEN GOTO 9810 

9760 LPRINT AS(D.X); 
9770 GOTO 9730 
9780 LPRINT 
9790 LPRINT TABfSl; 
9800 GOTO 9730 
9810 LPRINT 
9820 LPRINT 
9830 LPRINT 
9840 RETURN 



Software review 

We take a look at one of the leaders In 

the ZX81 business software field — 

Hilderbay Ltd. 

Hilderbay produce a number of 

splendid software packs for the zxsi, 

Including stock control and payroll, 

and their follow-up service and 

documentation is an object lesson in 

how professional software should be 

presented. 



Hilderbay produce a number of 
splendid software packs for the 
ZXBT. including STOCK CON- 
TROL and PAYROLL, and their 
follow-up service and docu- 
mentation is an object lesson in 
how professional software 
should be presented 

All programs come complete 
with an extensive instruction 
book lei Hilderbay also offer a 
backup service, and will replace 
programs made obsolete by 
legislation changes. We'll look 
at their range program by pro 
gram: 

Financial Pack 1 : This peck has 
three programs, LOAN, whtch 
— for a loan repayable in equal 
instalments - computes one of 
the following in terms of the 
other three, principal, number 
of payments, instalment and in- 
terest: VAT, which works out, 
and displays neat tables end 
running totals, as you enter in- 
formation from a mixture of 
bills with and without VAT at 
different rate; and MORT- 
GAGE, which can be used to 
get answers to such questions 
as "How much longer will your 
mortgage take to repay if you 
pay £25 less per month?" and 
'How much of your latest pay- 
ment went towards interest ? ' ' 
Budget: This program keeps 
track of expenses For up to SO 
headings over a year. For each 
heading, a budget can be 
entered at any time. A second 
version of the program is 
available, which handles the in- 
formation in a different manner. 
Both versions have a facility to 
trigger the printer for a perma- 
nent record. Both versions can 
be used for private or business 
purposes VAT is not included 
explicitly, but can be handled if 
required as one or more 
separate headings 

Critical Path Analysis: This pro- 
gram allows the user to apply 
the critical path analysis tech- 
nique to any projects which 
consist of a well-defined set of 
activities which may be started 
and stopped independently of 



one another and must m some 
cases be performed in a certain 
order. Michael Levy, head of 
the American firm Mind ware, 
which is concentrating on pro- 
viding business applications 
software for the ZX81 in the 
US, said that the CPA program 
from Hilderbay was one of the 
best he had seen for any system 
- and he added that he'd seen 
a large number running on a 
wide variety of machines, from 
IBM mainframes down to 
pocket computers. This pro- 
gram for the ZX81 will deal 
with problems including up to 
500 activities in 16K. If you 
buy one of the larger memory 
units available, you can easily 
deal with many thousands of 
activities 

Payroll: This program which, 
like all the others, is supported 
by clear and useful documents 
lion end comes with a follow- 
up service, allows employers to 
keep and update pay records 
for up to 30 employees. The 
basis can be weekly, monthly, 
or eny other time interval you 
choose Mike Salem, head of 
Hilderbay. has rightly conclud- 
ed that many people who use 
the 2X81 in their businesses 
may have no knowledge of, end 
little interest in, computers as 
such, but still want to be able to 
use the programs without trou- 
ble. This program was designed 
to cater for these people, You 
can, if you like, write the results 
by hand on the usual cards, 
rather than using the printer. As 
well, you can always revert to 
doing it all by hand if you tike 
You won't become dependent 
on the computer, 

The program is designed to 
be saved after each use, thus 
saving the current variables on 
tape, then run next time with 
the command GOTO 1 , rather 
than RUN. The current program 
being sold by Hilderbay is. so to 
a peek, obsolete, because of tax 
end other changes, but those 
having earlier versions will be 
supplied with up to data ver- 
sions This fact shows the at- 
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term on Mike Salem has paid to 
ensuring that he provides a pro 
per software service, father 
then just running a "post the 
cassette and run" operation. 
Ail payroll programs, and not 
just ones sold by Hilderbay, will 
become obsolete m 1983'84 
due to legislative changes 
which were due to co me into ef - 
fact in 1 982 83 but were post 
poned. The rules themselves 
will then change, not just the 
numbers. Until then, however, 
you can work out your payroll 
requirements without pro- 
blems, knowing that it — in the 
meantime — the numbers 
change again, Hilderbay will 
change your program for you. 

The Payroll program caters 
for all pay levels and all tax 
codes consisting of a number 
followed by a fatter (such as 
214H1. National insurance con 
tnbutions may be ml, standard 
rate, reduced rate or whatever, 
end there is even provision for 
contracted -out employees. The 
program will 'watch" what 
you're doing, and query some 
input if it believes you are mak- 
ing an error. It is impossible to 
pay one employee twice in one 
day period, for example. 

Although the program is 
easy, and self-explanatory to 
some extent, Hilderbay will pro- 
vide training in its use if you 
want it. 

Stock Control: There are two 
programs on this cassette, one 
designed to hold a relatively 
large amount of information 
about a great many lines. 
"Stock I" will produce lists by 
supplier, by type, of under 
stocked lines, or of all lines. 
Lists may be total or may cover 
only a certain range of the 
alphabetical lists. Lists are 
always displayed on the 
screen, and are printed if the ZX 
printer is connected. The pro- 
gram occupies 9K. leaving a fair 
amount of the 16K lor data. 
"Stock II" identifies stock lines 
by a numeric code m the range 
zero to 65,000, storing the 
stock level for each line, You 
can handle more than 2000 
lines with 16K. Both of Hilder- 
bay s stock control programs 
are fairly easy to use. and allow 
imes to be entered or deleted at 
any time. 

As can be seen from the 
above. Hilderbay have an ex- 
tensive range of business soft- 
ware. Clive should be pleased 
that Mike Salem, and others like 
him, are doing their bit to con- 
vince the world that the ZX 8 1 
is more than a toy, Other 
distributors of ZX business 
software should be grateful to 
Mike Salem for showing how 
well it can be done. 
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Then "O0T0 X NBUL1NE" 



H. 

I 

I 



N CODES 
NO NI 

JTHHB4BD, NOT CONTRACTED OUT 

BEBLCEB PATS, NOT CO. 
OVEB PENSION AGE 

aSTHND«BD, CONTBACTED OUT 
REDUCED RATE, CO, 

ENTER N|U CODE N.t< *+*•* 



re r 



jon • 33GE1 eie 
gross e. aeee ££■. 

JONAS S 3 SiS Stf 



MONTH 
OHO T.TAK PAY 






19TL 



NET P H V 

TON 48S.D 
GROSS IBS 
30KRS ASft.6 



HI 



TfUt 



lae.ia as 
* -i*a 

las ,ia E-e 

Not* tMt '3 1 its* afMJ -'j«05S- 

••'-» ^r-tarad otftama-i , 
fWTEB HAHE OF NCTAJ f *Wc ■- *<-E\ 



CONNECT RECORDER . PR" * * 
AMD RECOHO, T«EH PRESS 



it HfW Ml 

• >a4.>ao-j.a» ' 

1, NFW MAMC (3 SPACES TO CtLETEl 
- y 'n,r 
REQUIRES MET PAYf 
A&Q . frO 

Enela'aa Rvny, opt lent 6, I, (J 
lAi' '*«pa*«a uAdari^ad 

BASIS IS WONTh. OCT - 

9*srs ;s "f£n, o*» r 
LAS" Bun eon *Eit Si, 
THIS *UN r-Ofl «EE( 14. 0*1 * 
*EES wuXSM *0 

T>*E PAf 0* SwJTm,* 

«*S -*ST LrflATtfl TO *EE< 33, 

SKJULQ THIS 8€ CHANCED TO Jflf 

•ta. 



MONTH ft 



REflTRRT WITH " 00T0 1' 



'4 



■ 
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UFO 



This game UFO. written by S 
Hassan of Worthing, was writ- 
ten to show just how much can 
be squeezed into 1 K without 
resorting to machine code, Mr 
Hassen tells as he has used 
every trick he knows to get the 
program into IK. The object of 
the game is to shoot down the 
saucer hovering near the top of 
the screen . As you probably ex- 
pect, the "5" will mova you left 
while the "8" moves you right. 
Press "©"to fife. As you'U see 
when you run the program, the 
saucer does not sit still, but 
moves back and forth, calling 
for all your aiming skill. When 
struck (by a little full stop which 
zaps up to the saucer I it blows 
apart, and your score is shown. 
The lower the score, the better 
Any score over 72 is lousy. Any 
score less than 10, I don't 
believe you. The game ends 
once you've hit the saucer, and 
waits until you press any key to 
start again. The PAUSE 4E4 
(developed by Trevor Toms, 
author of THE 2XS1 POCKET 
BOOK) is remembered by think- 
ing of it as pause forever'. It 
obligingly waits, more or less, 
forever for you to press a key to 
get things underway again. If 
you have trouble seeing the full 
stop as it slowly zaps towards 
the target, replace it with a 
graphic A. 



10 LET 


X=y«L "IB" 


20 LET 


O =NOT X 


30 LET 


o=o 


40 Lfc 1 


F=C 


50 LET 


B=X 


60 LET 


Y-X 


70 LET 


Z=5GN X+SGN X 


©0 l P. T 


K = J NT i RND + R ND ) 


90 LET 


B=B+ t'K AND X+X.» - (NOT K 


AND ©) 




100 LET 


Y = Y + < INK EV ■% m " 3 " AND Y -: X 


+ Xi -(INKEY$ = "5" RND'V) 


110 LET 


D -D + Z 


1?0 LrrT 


F=F + Z 


130 PRINT AT NOT X,8 " " ; fll 


X.Y," afl 


L " ; AT X ~D , Y + Z ; " - " AND 


>T X-P, 


Y + Z; " " AND O 


14 13 IF Q AND V =B AND NOT D-X TH 


EN GOTO £10 


150 IF D=X THEN LET O =NOT X 


160 IF D=X THEN LET D=fl 


l-?0 IF NOT INtsEV*="0" THEN GOTO 


BQ 




30 LET 


9=S6N X 


ISO LET 


D =N0T X 


200 GOTO 30 


£10 PRINT AT NOT >, . & . "i .*;! ";F 


S20 PAUSE 4-E* 


£30 CL5 




24-0 RUN 
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zx Drawing Board 




Thi* timpie littte program, quit* 
tp«rt from enabling one to draw 
pretty pictures on the screen of 
ona's ZX80, inow* hew you can 
control on'jcfaan movwrnnl. You 
can changs trie symbol m um and 
the direction m which vou ar* 
moving at any tima during tlw 
program execution. 

Instruction* and Variables 

When the program It RUN an 
asterisk (star) if displayed on the 
screen, To alter the symbol In uh 
p?*u 'S r ih*r. NEW LINE' followed 
by lha coda of (to required symbol 
and NEWLtNE* CKartge* In the 
direction of movwrttnl can be made 
by having the daiired direction 
coda < tee Fig. 1.1 and the inevitable 
NEWUNE' 

The program utet the following 
variables 

- Potttion on-screen of current 

symbol. 
C Code of displayed symbol. 
A ■ Direction cod*. 

1 Dummy variable. 



Samp la Program 

10 

Try tbe following data ttring, 

(he '!' represents the NEWLINE ID 

5/128/8/4/2/2/4/4/2/2/2/2/6/6/2/6/8/6/6/6/6/6/ fl 

6/2/6/8/6/6/8/4/8/8/8/8/8/6/8/4/4/4/2/2/2/4/4/ ^ 

4/4/4/4/8/8/8/5/8/9/9/9/9. 60 



70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 



63 



-t.3 



X REM "SKETCHPRD 

5 FAST 

6 FOR N~0 TO 

7 PLOT N,*3 

© PLOT N , O 

9 NEXT N 

10 FOR P=0 TO 

IX PLOT 0,P 

12 PLOT 63.P 

13 NEXT P 
IS SLOW 
20 LET X=t32 
30 LET Y=22 
40 GOSUB 500 
50 UNPLOT X,Y 
60 PLOT X,Y 
70 GOTO 4(2) 
80 GO 5U6 500 
90 GOTO 80 

100 GOSUB S00 

110 PLOT X , Y 

120 UNPLOT X, Y 

130 GOTO 100 

500 IF INKEY*=*'l" 

510 IF INKEY»="2 M 

520 IF INKEY|="3" 

530 IF INKEYI-"©" 

54>0 IF INKEY* = "S" 

550 




LET D= 310 

LETC = 20 

FOR I = 1 TO 640 

PRINT"", 

NEXT I 

POKE PEEK1 16396) + 

25G'PEEK116397I + D,C 

INPUT A 

JF A=1 THEN LET D=D 

IFA = 2THENLETD = D 

IF A = 3 THEN LET D=D 

IF A = 4 THEN LET D = D 

IF A -6 THEN LET D = D 

jF A = 7THEN LET D = D - 3<| 

IF A = 8THENLETD-D 

IF A = 9 THEN LET D = D 

IF A-5 THEN INPUT C 

GOTO 60 



From Kow4oon. Hong Kong, 
H. Hugh McAllum shows ui 
a few tricki with the ZX printer 



H-M.M t 19342 



THEN 
THEN 

THEN 
THEN 
THEN 



IF INKEY$= M 6" THEN 

560 IF INKEY*="7" THEN 

570 IF INKEY»="S" THEN 
590 RETURN 



GOTO 40 
GOTO 30 
GOTO 600 
GOTO 100 
LET X*X- 

LET Y*Y- 

LET Y-Y + 

LET X=X+ 



50 FOR N-0 TO 1000 

&£ f-§T X=INT (RrND*22)+10 

70 LET Y^INT IRND*22> 

80 IF X+Y<24 THEN GOTO 55 

90 PLOT X,Y 

100 PLOT X.43-V 

110 PLOT B3-X,43-Y 

130 PLOT 63-X.Y 
"XT N 



90 
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Etchasketch 

This very short program allow a 
you to um the keys "6", "©', 
7" and "8" to move the PLOT 
titato around the screen, draw- 
ing pictures of your choice. 
Once youVe got it running, try 



and modify It to (el give you a 
choice of starting position; 
end/or lb) 'turn off the blob 
from time to time tomova it to a 
new position on the screen 
without leaving a trail. 




10 LET ft=U£*t_ " 1 

20 LET B=R 

30 LET RS=IN«EY$ 

40 IF «*=■■'■ THEN GOTO 30 

60 LET fi=fl+ <ft»&"7") - CR**"B") 

70 LET B=B+lfl|e ,, S".J-igJ = "5' , » 

30 PLOT B , ft 

100 GOTO 30 




Keep this handy reference guide to atd you when programming your 2X81 

Symbol 



Symbol Code How obtained 




Code How obtained 



E 

a 

H 

D 

r 



i 



6 



13 or II 
SPACE 

shifted 1 

m 

shifted 2 



shifted 7 



shifted 4 



shifted 5 



shifted T 



shifted E 



■ ■ ■ 



3 



'■Wi 



PTTTT 



to 





shifted A 

shifted D 



UedS 




5 




128 


SPACE 


129 


m 

shifted Q 





130 P> 

shifted W 



y 



131 





shiftedS 



Eftfe 



ws 



133 







shifted 8 


134 


B 




shifted Y 


135 


B 




shifted 3 


136 







shifted H 


' 17 


B 




ftedG 






H 

shifi 




T32 

shifted R 
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1 1 can be pretty hard trying to 
decide which computer you')) 
buy. For the benefit of those 
unlucky souls who do not yet 
own a ZX8 1 , Peter Freebrey 
takes a close look at the 
ZX B 1 , and compare s i t with 
its predecessor, the ZX80. 

TheZXSl gives the 
impression of being more 
robust than the ZX80, and 
although the keyboard is still 
the now familiar 'touch type' 
as on the ZX80, I find the 
slightly textured matt finish 
gives me a greater feeling of 
control than its glossy 
forerunner. TheZX8l comes 
complete with separate mains 
power supply and leads to 
connect it to your TV set and 
tape recorder. The 2 1 2 -page 
instruction manual is 



How good is the 2X81? How does 
it compare with the 2X80? Does 

it represent a good buy for 

£69.957 we attempt to answer 

these questions for you. 



comprehensive and is 
Sinclair's best yet. The ZX8 1 
uses the new 8K ROM which 
was announced in 1 980. 

There are some 20 
commands and/or statements 
that were not available to the 
ZX60- From the list of these in 
Table 1 you can see that they 
include the option of a FAST 
or SLOW mode - this is 



certainly a useful 
improvement. When running m 
the FAST mode the ZX8 1 
operates in a similar manner to 
the ZX80 - fast operation, 
with a very noticeable flicker 
on the display whenever a key 
is operated or command 
actioned together with a blank 
grey screen while 
computations are taking place 



In SLOW mode operation you 
get a flicker -free picture. 

Although theZXSl does 
not have a memory mapped 
display, it refreshes and 
updates the screen 
information while still 
proceeding with the program it 
is running. Thts mode is much 
slower m operation; a FOR . . . 
NEXT loop of 10000 takes 
1 76 S in SLOW and 44 S in 
FAST mode. Even though 
SLOW really does mean 
slower operation it gives the 
user the option of using 
moving graphics -a part from 
making the display less of a 
strain to the eyes I 

Whereas the ZX80 was 
limited to integer calculations 
the ZX8 1 has a lull floating 
point notation and this has 
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meant the addition to its 
repertoire of such functions as 
logs and trig- These, together 
with it 8 abilrty to PLOT pixels 
(quarter square graphics] 
means you can draw, among 
other things, sinewaves 
across your TV screen to your 
heart's content 1 

Another advantage of (he 
new 9K ROM is the option of 
adding a printer to your 
system. TheZX printer offers 
full alphanumeric* across 32 
columns and (he ZX8 1 
has the commands 
necessary to L PR INT and 
LUST to the printer, 
tt also has the facility to COPY, 
which will print out exactly 
what is displayed on 
the TV screen without further 
commands 



Programming 
Techniques 

For those not familiar with the 
ZX80,theZX81 uses a one 
touch' keyword entry 
technique - when you have 
entered a program line number 
the next requirement must be 
a command of some 
description. The ZX81 
recognises this necessity and 
the next single key pressed 
will result in the related 
command being entered and 
appearing on the screen in 
front of you. If you have 
entered a line number and then 
press key P' you will actually 
enter PRINT, press H' and get 
GOSU8. and key 'N' gives 
NEXT. Likewise, after THEN a 
commend is expected: key 'P' 
again gives PRINT. '¥' gives 



RETURN, end so on, Many 
keys are multifunction: some 
are capable of generating up 
to three keywords, a letter, 
that letter reversed and a! so a 
graphics character I 

Initially this can be a little 
daunting, not to say 
confusing, but you wii) soon 
get used to the operation of 
the keyboard- It has a fairly 
logical sequence and like any 
new keyboard can pose an 
unfamiliar operator with a few 
initial problems. 

The cursor takes the form 
of a reversed character: if 'K' 
is displayed this indicates that 
a keyword will be generated, 
should the next key pressed 
have such a function. If the 
cursor displays a 'G' then 
either a graphics symbol or a 



reversed character will appear. 
A reversed 'F' indicates that a 
further set of keywords such a 
SIN, COS, RND will be caned. 
Should a reversed "S" be 
displayed then you have a 
Syntax error and the ZX81 will 
not allow the entry of that tine 
to the program until you have 
made the necessary 
correction. 



Reading Matters 

The manual has 2 8 chapters 
and three appendices. Chapter 
one gives instructions on how 
to connect and sat up the 
ZX81 for operation initially It 
also recommends that those 
already knowing BASIC should 
read Appendix C to familiarise 
themselves with ZX8 1 BASIC 



" 
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and use the remainder of the 
instruction manual as 
reference as and when 
needed, The maul bulk of the 
book is for the novice, 
explaining clearly and 
concisely all the statements 
and commands. Most of the 
chapters are essentially a 
'hands-on' teaching 
programme in 2X8 1 BASIC, 
with a number of useful 
exercises to extend the 
knowledge gained m the 
preceding text. Chapters 26, 
27 and 28 introduce the idea 
of machine code, the 
organisation of the memory, 
and explain what the system 
variable are and where they 
are stored. 

Appendix A lists the 
character set. Appendix B 
gives the Report {Error) codes 
and Appendix C give a short 
resume of the 2X8 1 and its 
individual characteristics 
under the heeding "The 2X8 1 
for those that understand 
BASIC The Index is useful 
and comprehensive, giving not 
only page references but also 
the key sequences required for 
all keywords and shifted 
characters. 

Those who already have 
some knowledge of BASIC will 
note from the 

command statement list that 
there are a few common 
BASIC commands that are 
noticeable by their absence, 
principally DATA, READ, 
RESTORE, ONGOTO, LEFT*. 
M1DS. RIGHTS and TLS 
These ore listed in the index 
but not in the bold type, 
indicating that they are 2X8 1 
keywords, Although the 2X8 1 




does not have these 
commands, the manual 
explains the use of simple 
routines to obtain access to 
the first four effectively. The 
latter four deal with string 
manipulation, and whereas (he 
2X61 does not have these 
specific commands the way in 
which it desks with strings is 
comprehensive, albeit non- 
standard It uses a notation 
called slicing' for describing 
substrings, This can be applied 
to arbitrary string expressions 
and takes the general 
form . . .'string expression 
Istart TO finish)' so that 



and 

"ABCOEF-'O) ■ "C 

Different as this may be from 
other common micros rt is 
easily understood and will 
readily yield (he results you 
would expect from the mors 
usual string commands, 



using it 



ABCOEF 
■ "BCDE 



12 TO 5) 



In use. the 2X81 presents no 
real lasting problem to 
operate. If you are new to 
using a computer then you 
have probably used a 
calculator and so the keyboard 
spacing will not seem all That 
different. If, on the other 



hand, you regularly use a 
typewriter keyboard, you will 
take a few hours to adapt to 
the diminutive size of the 
2X81 ; but then those few 
hours will enable you to 
become accustomed to the 
fact that some keys may give 
up to Six different result si One 
very small but important 
improvement on the 2XB1 is 
its rubber feet. The 2X80 and 
2X81 are both very light in 
weight, and with its new feet 
at least the 2X81 does not 
skate all over the table as you 
use it 1 

All in all I can recommend 
the 2X8 1 to any intending 
purchaser — it is very good 
value for money, It does nor 
have the facilities one would 
require for a business machine 
but anyone wanting to learn 
personally what a computer 
can do, without initially 
spending a fair amot 
money, should seriously 
consider one. After all, the 
2X8 1 does not cost much 
more than the cassette 
recorder that you will need to 
buy for some makes of micro. 

The only personal 
drawback to the whole Sinclair 
2X episode is (hat my seven 
year -old son tends to look 
upon the ZXBO and the 2X81 
as more his size 1 He does not 
have quite the reverence for 
the 2Xs as he does for other 
micros of the desktop variety. 
Demand for its use seems to 
be unending and we often 
hear "Press NEWUNE, silly!" 
as he instructs hit five year- 
old sister in the uses of 
twentieth -century technology. 



|1 ■ |2 -13 .14 . 1 
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SYSTEM/MULTIFUNCTION COMMANDS 


CODE 


Gives code of the first character in specified 

string. 

Returns cosine of angle lin radians! 


BREAK 


Halts run am* returns to commend mode. 


COS 


CLEAR 


Deletes all variables, treeing the space tnsy 


DIM 


Dimensions array size. 




occupied. 


EXP 


Returns exponential of specified number. 


CLS 


Clears screen — clears display hie. 


FOR 


Used in conjunction with TO and NEXT to 


CONT 


Continues STOPped program. 




execute a defined loop, 


COPY 


Sends copy of display to printer, 


GOSUB 


Jumps to defined subroutine. 


EDIT 


Returns currant line (indicated in program list I 


GOTO 


Jumps to specified program line number. 




to bottom of screen for editing. 


IF 


Conditional test, used in conjunction with 


fAST 


Starts fast mode. Display file is displayed only 




THEN followed by specified statement. 




at end of program, while INPUT data is being 


INKEYt 


Reads keyboard, result is character of next key 




typed in or during PAUSE. 




pressed . 


FUNCTION 


Returns alternative keyword set. 


INPUT 


Assigns value of keyboard entry to specified 


GRAPHICS 


Returns alternative character set. 




variable. 


LIST 


Lists specified Imels) of program on screen. 


INT 


Returns integer part of number (rounded 


LLIST 


Like LIST but using printer instead of screen. 




down). 


LOAD 


Looks for specified program on tape - loads it 


LEN 


Returns length of specified string. 

Assigns specified value to specified variable. 




and its variables. 


LET 


LPfiINT 


Like PRINT but using printer instead of screen. 


LN 


Returns natural logarithm of a number. 


NEW 


Clears memory and awaits new program. 


PEEK 


Returns value of specified memory location 


NEWLINE 


Enters command as statement 


PI 


TH3.14159265 . . 1. 


PAUSE 


Stops computing and outputs the display file 


PLOT 


Blacks in pixel at specified co ordinate* 




to the screen for specified time, or until 


RAND 


Sets the seed used to generate the next value 




another key is pressed. 




of RND, 


RUROUT 


Deletes character to ieft of cursor. 


REM 


No effect on program, allows inclusion of text 


RUN 


Executives current program. 




for comments- 


SAVE 


Writes specified program to cassette interface. 


RETURN 


Returns to main program from subroutine. 




Records program and variables. 


SCROLL 


Scrolls the display file up one line. 


SLOW 


Puts computer into compute and display 


SGN 


Returns sign of number. 




mode, m which the display file is displayed 


SIN 


Returns sine of angle (in radians), 




continuously. 


SQR 


Gives square root of number. 


STOP 


Stops a program that is RLJNmngu 


STEP 


Used with FOR .NEXT loops, defining 


STATEMENTS 






increment between loops, 


ABS 


Returns absolute value of specified variable. 


STB* 


Returns string representation of number. 


ACS 


Returns ar cosine (in radians) 


TAB 


Defines column in which PRINT statement will 


ANO.OR.NOT 


Comparative tests. 




begin, 


ASN 


Returns arcsine (in radians). 


TAN 


Returns tangent of angle lin radians), 


AT 


Defines position of next PRINT statement {in 


UNPLOT 


Like PLOT, but blanks out a pixel instead of 




screen lines/columns}. 




blacking in. 


ATN 


Returns arctangent (in radians). 


USR 


Calls machine code subroutine. 


CHR* 


Gives character whose code is specified. 


VAL 


Evaluates a string as a numerical expression, 

TABLE 1 
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HORRORVILLE 



Only for the brave! Dare you take on the might of the 
8K ROM in this ADVENTURE program for the 16K 
2X81, written in gruesome detail by N. Alexander of 
Margate. Once you've survived the Aiexandran horrors, 
you can change lines 6000 to 6500, and 8000 to 8500 
to enter your own adventures. 




1 


REN RDUENTURE 




14.0 


IF 


Y*a"»* 


* THEN LET 


B=33 




2 


RHWD 




ISO 


IF 


V$="E- 


* THEM LET 


& = 1 




5 


DIH H I3> 




160 


IF 


YB=**U- 


' THEN LET 


Bs-1 




10 


DIM ZtlS* 




170 


LET RsR+B 






15 


LET R»135 




175 


IF 


PEEK 


iP+Hl =0 THEN 




29 


GOSUB 9009 




800 












30 


GOflUP 15PO 




190 


IF 


n»i75 


THEN GOTO 


Z < 1* 




4.G 


CL8 




200 


ir 


R=446 


THEN GOTO 


Z f2) 




GO 


LET tt* = * &N#)K£** 




210 


IF 


R a 160 


THEN GOTO 


Z (3) 




i«e 


G09D6 1000 




220 


IF 


R-531 


THEN GOTO 


Z (4? 




lia 


PRINT "N,E,S OR 


U 1" 


230 


IF 


fl=286 


THEN GOTO 


Z (5> 




1 15 


PAUSE 9999 




24.0 


TF 


R= 166 


THEN GOTO 


Z C6> 




120 


LET Y*=INKEY» 




250 


IF 


R=290 


THEN GOTO 


Z (7) 




130 


IF Y*«'N" THEM 


L£T £ = -33 


260 


IF 


R=616 


THEN GOTO 


Z (8) 
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a?e 


IF A = 


375 THEN GOTO Z(9> 


1630 


RETURN 




280 


IF A = 


54.0 THEN GOTO 2(10) 


2000 


CLS 




S9Q 


IF A = 


371 THEN GOTO Ztll) 


2O05 


PRINT "ON YOUR LETT YOU CAN 




300 


IF A = 


239 THEN GOTO Z(12) 


SEE 


TUO "."KEYS DO >CIU UANT TO 
ONE UP'*" 




310 


IF A = 


452 THEN GOTO 2(13) 


PICK 


™ 


320 


IF R = 


161 THEN GOTO 7501 


2010 


INPUT Y$ 




330 


GOTO 


100 


2012 


IF Yfs"M" THEN CLS 




100G 


PRINT 


AT , 0- " A D U 


2015 


IF Y_f*"N' THEN GOTO 100 




C N " 


r U R 


E" 


2020 


PRINT "UHICH KEY DO YOU URN 




1010 


PRINT 




T , 1 1 


3R 2?" 




1012 


PRINT 


" START ■ ■ 


2025 


INPUT Y 






END" 




2030 


LET R$="KEY ONE" 




1014 


PRINT 


AB BB i - 


2035 


IF Y=2 THEN LET R»="KEY Tu 




£0^^ 


PRINT 


^ff^^^gm/^^^^^^^g^^^^^^^^^^^^^^^^^^^^^^^^^^^^—^——— 


304-0 


CLS 








Bf B 




1020 


PRINT 


■■■VBH 


2045 


PRINT ' PEMEMEET .'OU ARE NO 




fl^BS 


■ 


w* 


CARRYING" . R» 




103C 


PRINT 


■ ■ ■ 


2050 


FOR 1=1 TO 50 




■ 


■ 


^^ ^ m 


2055 


NEXT I 




104s 


PRINT 


■ ft ■ 


2060 


CLS 




■ 

1Q5Q 


■ 
PRINT 




2065 

O5Q0 

2505 

LANK 


GOTO 1QO 

CLS 

PPINT "ON YOUR RIGHT IS A P 

OF UOOD" . ."DO YOU UANT TC 








■ ■ ■ 




1060 


PRINT 




■ ■ 




. J 


A PRY 


IT?" 




1070 


PRINT 


■ ■ ■ 


25 10 


INPUT Y* 




■ ■ 






2515 


IF Y(«"N" THEN CLS 




loeo 


PRINT 


■ ■ ■ 


2520 


IF Y*s"N" THEN GOTO 100 




■ ■ 




14 ^^ ^^ 


2525 


LET R$="UOOD" 




1090 


PRINT 


S KB 


2530 


CL;= 




■ ■ 




K ^ 


2535 


PRINT "REHEHPER YOU ARE CI 




1100 


PR INT 


■ ■ ■ 


RYING" .RS 




MR 




1 1 


2E4i3 


FOP 1=1 TO 50 




1110 


PRINT 


bbbbvbh bYbY) 


2545 


NE <T I 




1120 




■■ 


2550 


CLS 




PRINT 


■ ■ ■ 


2555 


GOTO 100 








■ S ■ 


3000 

3005 


CLS 

PRINT "AT YOUR FEET IS A Dl 




1130 


PRINT 






■ 




RMOND" , "NECKLmCE DO /OU UflNT O 




1140 


PRINT 


■ ■ ■ 


PICK' 


' . "IT UP" 






■ 




3010 


INPUT V « 




U50 


PRINT 


:PEEK (16396* +S56*PEEK 


3015 IF Y4r*"ft u THE . .5 
3020 IF Y$="N" THEN GOTO 100 
3025 PRINT "DONT FORGET. - YOU Hm 
UE PICKED". "UP A NECKLACE" 










1 155 


LET P = 




( 163^ f j 
1160 POKE P+A.1S0 
1165 RETURN 


3030 
3035 
3040 


LET RS- "NECKLACE" 
FOR 1=1 TO 5© 
NE>T I 




1500 


GOSUB 


9050 


" 048 


CLS 




1505 


PRINT 


" YOU ARE CAPTIVE IN 


5050 


GOTO 100 




A CIRNTS" 




3500 


CLS 




1510 G05UB 9050 

1515 PRINT "CSSTLE AND TME ONLY* 

WAY YOU CAN" 

1520 G05UB 9050 

1525 PRJNT "E5CH1PE 13 TO TRflUEL 


3505 
UP A 
3510 
3515 
3520 


PRINT "DO YOU UANT TO PICK 

PIECE " , "OF ROPE?" 

INPUT Y* 

IF Y*="N ■ THEN CLS 

IF Y$="N" THEN GOTO 100 




rMROUGH 
1530 OOSUB 
1535 PRINT 


9050 

'A NETUORK OF UNDEAGR 


J5^S 
3530 
3535 


PRINT "THE ROPE IS YOURS-** 
LET R*="ROPF" 
FOR 1=1 TO 5t 




OUND 


l,MUC .3 




3540 


ME XT I 




1540 


GOSUB 


9050 


3545 


CLS 




ISA 5 


PRINT 


"BUT BEUARE" 


3550 


GOTO 100 




1550 


GOSUB 


9050 


4000 


CLS 




1S55 
1560 


GOSUB 
PRINT 


9050 

"YOU UILL COME UP AGR 


4010 PRINT "YOU Mfi'JE TO CL IHB UP 
A SMALL" , "CLIFF .MflUE YOU GOT A 




INST 






ROPfi " 




1565 
1570 


GOSUB 
PRINT 


9050 

"PERILS AND DECISIONS 


4Qlt 


INPUT Y| 

IF Y* = "Y AND Rt-"ROPE" THt-' 










H OOTC 




1575 

15S0 


GOSUB 
PRINT 


9058 

"YOU HAY BE OFFERED U 


4021 

4«ca 


IF Y$*"N ■ THEN GOTO 4023 
PRINT "OM NO YOU HflUENT" 




HRlOUo 
1565 GObUB 
1590 PRINT 
ONLY CARRY 1 


9050 

"OBJECTS BUT YOU MAY 


4030 PRINT 'THEN YOU MUST BORROW 
ONE OF "/-OURS ONE IS SAFE AND 

ONE IS NOT" , "CHOOSE YOUR ROPE -1 
OR 2 " 




1595 


GOSUB 


9050 


4032 


LET Hf="2" 

IF RHE- < . 5 THEN LET H* = "l" 




16 00 


PRINT 


"ONE AT A TIME AND MU 


4035 




5T DECIDE 




404-0 


INPUT I* 




1605 


GOSUB 


505 


4045 


IF I*=H* THEN GOTO 4200 
PRINT "YOU CHOSE URONG SPLA 




1610 


PRINT 


"UHZCH UILL BE MOST 


4 050 




SEFUL 


» ■ 




T" 






1615 


GG5U6 


9050 


4055 


GOTO 9300 




162G 


PRINT 


■PEADY~> PRESS ANY 


4200 


PRINT "OK. YOU MAY CONTINUE" 




EY TC 


START 


" iR 


4205 


FOR 1=1 TO 50 




162S 


PAUSE 


9999 


4210 


NEXT I 
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S7 



4.215 CLS 

4.32© GOTO 130 

1500 CLS 

4503 PRINT "YOU 

OE" r "HAUE YOU A 

4510 INPUT Yf 

4515 IF Y$="N" THEN GOTO 4 700 

0.530 IF RND < . 6 THEN GOTO 4600 

4530 PRINT "'SORRY T HE OGRE DOES 

MOT LIKE" *R$ 







5930 


CLS 








5940 


GOTO 100 








6500 


CLS 




HU5T 


MEET THE OG 


&50S 


LET T$s"TOILET 


ROLL" 


GIFT 


FOR HIM?" 


6610 


IF RNDt.3 THEN 


LETT T* = 



4535 FOR 1-1 T 
4540 PRINT "RIP 
4545 NEXT I 
4550 GOTO 9S00 
4700 PRINT "THEN 
RND DO HOT" ■ 'TRY 
V AGAZN" 



30 



BE ON YOUR UftY 
TO COME THIS UA 



4705 

4710 
4 715 
4600 
4805 
4 806 
4S07 
4610 
401S 
-5000 
5005 
5010 

EE DOORS 
OR 3" 



R* 



LET A*A-B 

CLS 

GOTO 100 

IF R$="Q" THEN GOTO 4 530 

PRINT "OK HE LIKED THE 

FOR lal TO 50 

NEXT I 

CL« 

GOTO 100 
CLS 

PAUSE (RND #101 

PRINT "YOU HR'JE rOHE TO THR 
'/'CHOOSE YOUR DOOR^1,3 



5020 

5030 
■5040 
5050 
506O 
5070 
5075 
5076 
5079 
5080 
5090 
5095 
5100 
5105 
5110 
5115 
5500 
5510 
RONT 
PING 



INPUT Y 

LET _<=RND*4> 

FOR 1=1 TO 3 

LET X=X+1 

IF X>3 THEN LET 



X«l 



GOoUB 50&0+(I+10> 

NEXT I 

LET R-H tYJ 

CLS 

GOTO 100 

LET H 1X3 = 135 

RETURN 

LET M tXJ s291 

RETURN 

LET HIX) =519 

RETURN 

CLS 

PRINT "RHEflD 

OF * . 'UH1CH 

GIRNT" . "HftVE 



IS A DOOR IN F 

IS R LARGE 5LEE 

YOU GOT R Kev> 



5520 INPUT Y$ 

5530 IF Y*="N " THEN GOTO 5900 
5540 IF P*a"K£Y OMe"* OR R*="KEY 
TUO" THEN GOTO 5500 
5550 PRINT "OH NO YOU HftUENT" 
5560 GOTO 5900 
5fi00 LET T=RND 

3610 IF T..2 THEN PRINT "THE Gift 
MT RTE YOU " 

5620 IF T<,2 THEN GOTO 9950 
5630 IF T>.7 THEN PRINT "SORRY Y 
OUR KEY DIDNT FIT NOU " . "THROU I 
T fiUHY ** 

5640 IF T>.y THEN LET R*="Q" 
S650 IF T>.7 THEN LET A=A-B 
5660 IF T.-. 7 THEN GOTO 5900 
5670 PRINT "OK YOUR KEY FITS YOU 
MAY " . "CONTINUE" 



5600 GOTO 5910 

5900 PRINT "SO BE ON YOUR UAY 

5905 LET P,=A-B 

5910 FOR 1=1 TO 50 

5920 NEXT I 



'SHOE 



6520 IF RND f . & THEN LET T* = "DERt> 

FISH" 
5530 PRINT "AHA YOU SPY I CRN " f 
"SEE R -Tf 
6540 PRINT "BUT UILL YOU PICK IT 

UP' 5 " 
5550 INPUT Y* 
6560 IF Y* = '*N" THEN CLS 
6570 IF Y*»"N " THEN GOTO 100 
*-^e0 LET R*=T» 



5590 PRINT "NOU YOU HftUE YOUR UE 

RY OWN " ; T* 

5600 FOR 1=1 TO 50 

6610 CLS 

6620 GOTO 100 

7000 CLS 

70 10 PRINT "YOU ARE CARRYING "-P 

*:" SO DO YOU" , "UflNT TO PICK UP 

SOME UACCINE" ." INSTEAD *■■ 

7020 INPUT Y* 

7030 TF Y*»"Y" THEM LET R**"URCC 

INE" 

7040 CLS 

7050 GOTO 100 

7490 GOTO 8500 

7500 GOTO 8500 

7501 CLS 

7510 FOR 1=1 TO 42 

7520 PRINT ■Tl-.MGRATULATIONS"; 

7530 NEXT I 

7540 GOTO 9950 



56fl3 CLS 

3505 PR INT "YOU HAVE COME ACROSS 

A PLAGUE "/'OF RATS" 

S510 IF R$="UftCClNE" THEN PRINT 

BUT LUCKILY YOU CAN USE YOUR"/' 
UACCINE .YOU MAY CONTINUE" 

8520 IF R*="UHCCINE" THEN GOTO 8 

900 

3530 IF RND<.2 THEN GOTO 8600 

6540 PRINT "YOU HAUE NO UACCINE 

RUM QUICKLY" 

3545 LET flefl-6 

8550 GOTO 8900 

3500 PRINT "THE RATS BIT YOU AND 

YOU HAUE" f "NO UAfCINE SORRY" 

66 10 GOTO 9950 

6900 FOR I=i TO 50 

0910 NEXT I 

8915 IF R*«"UACCINE'- THEN LET R% 

S920 CLS 

8930 GOTO 100 

9000 LET >:=PND*il 

9002 FOFi N^2000 TO 

9005 LET -IrXtl 



8500 STEP 500 



9010 IF X>13 THEN LET X=l 

9015 LET Z (XJ =N 

90S0 NEXT N 

9025 RETURN 

9050 SCROLL 

9055 FOR N=l TO 

9060 NEXT N 

906S RETURN 

9950 PRINT "AGAIN?" 

9960 INPUT Y* 

9970 IF Y*»"V" THEN RUN 



* 
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Make sure you get every issue of ZX Computing. 



Just £7.00 will ensure the next four issues will be 
luvmgly wrapped and posted to you. Just fill in the 
form below, cut it out and send it with your cheque 
or postal order {made payable to ASP Ltd) to: 



ZX Computing Subscriptions 
513 London Road, 
Thornton Heath, 
Surrey CR4 6AR 



Alternatively you can pay by Access or Bare Fay card 
in which case simply fill in your card number, sign the 
form and send it off, Do NOT send your card! 



Make the most of your ZX computer with ZX Computing 




p; 



Subscription Order Form 



Cut out and SEND TO: 

ZX COMPUTING Subscriptions 
513, London Road, 
Thornton Heath, 
Surrey, England. 

eommtnea my tubtcrtpnon to ZX Computing 
with tha autumn i«ui 



t am enc toting my Ideirte tw necn*or\f 
Cheque/Potta! Order /International Money 

Order for £..,,< 

(made payable fa A.S.F, Ltd) 

OR 

Debit my Accra* Battlayeard ' 

( "delete a* wrrMaryj 









r~i 




PlBB$a use BLOCK CAPITALS and include post codes 



Nsme(Mf ■ Mrs; Missl 



Address 



SUBSCRIPTION 
RATES 

(tick - as 
appropriate) 



£7 for 4 issues 

UK 

£15,15 for 12 issues 

Overseas and air-mail 

rates upon application. 



Signature 
Data 
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FINI 



POCKET BOOK 



/so avatfab/e 



9 



«& ' e Progra^p«^~» 
* plus 20mof er 



GREEDY GULCH j 
MAG*C MOUNTAIN) 
PHARAOHS TOMB 

^ *** 3 tor £ 5*0 Me vat&P .P^ 




subrouty 
onl\ 



Using f ^r program; 
String j^e 




\ PHIPPS ASS O CIATES 



'(Mailorder Dept I ) 

Sui 



99 East St, Epsom Surrey, Tel 03727 21215 
quoting your credit card S'J, 24 hr phune servic 
^REQUIRE 16KRAM Air Mail ' Huro w i >lus 70 p Klst-whtTe plus U,7li , 






HEWSON 
CONSULTANTS 

HINTS AND TIPS for the ZXB1 by Andrew Hew 
son £4.25 

"Good va*ue * 

rf progw -nee" YOUR 

,ov81. 

NC 
■ o Spaa? Understar ■ 

; Programs I pass data between 
: -oui'fuys Ironi cassette, establish data files! 
ode Prog hug 

' es and prog- 

twelve useful, inieresurrg and 
• raining programs 



16K RAM PACK 


£37.50 


A ten '^K dyne'' 

,'".81 Simply i 'he t* 
Can be used in conjun 

ban lo match you* 2X8 1 \t 


ad *0' 

■ 

nte value, why 


ora7 




SPECIAL OFFER 1 free fn/ol super S 

txs sen! Mi l6< RAM 0*0 


fore 1 5 82 


280 OP CODES 


£1.46 


i' * i 

■- Jv reckoner lists all 600 plus Z80 machine coda 
decimal leomal m mnemonics. 
Each % succinctly ■ ■ I and *»>*enced 
Su&piiej m a protective Transparent wallet for easy reference and 
dureb 


MEMOPACK64KRAM 


£79.00 


Devefc pad by Mam rie* h this amawr»B WK RAM needs no axti i 
povv* "leelly end fun at? port of 
2X81 Ca 



i look at ines*- 
" 6 l6K < 
(o* memory mapi 

* 12 16K can be protected agamst over* 
from cassette. 

■ vwtjte and use* lr 

* Up to 1&K. of tw 

* 3rf J f 

PROGRAMMERS TOOLKIT 

Are ; .vn progr<- 

TOO' • - 1 the do i 

LOAD. tDn an.) 
INSr tern rout 

PATCH and'* ) them. FIND a Q<ven p 

t PL ACE all occurrences of it. move Hoe! 

01T 

SPACE INTRUDERS £5.36 

•W ^quadr cm. AN action 

display Automatic: option - trie mae I 
play can you do i 

machine code for sup. ;.jedron 

IX position Three 
lasw Mai 

STATISTICS 






£6.50 
r the en use i 

HAM bv' 
your i 

I JOfOs and 
une coda [ 

DPV , HAM and 

g<ven piece of Bavc code 
>ve blocks ol B 



+ 
f 






£3 75 



em moa' 411*3*1 

;1S .•.) I ,,li|ji •■ ■ •■ !..ri.] 

prints the ■*'•'' 1 mean ano standard deviation 
ol " dues and the 

regression line, 
ml T»i I prints 1 he -leanan.' 

and trm ;« of the trend 

lines 
I SQUARED TEST ■* Cfn 

Squ>. ind 1 he current sample 

3) GRAPH PLOT - plots a graph el 
keyboard. 

Cheque with order or quale Access or Satdeycerd number 
to: HEWSON CONSULTANTS Dept L, 7 Graham* Close, 
fllewbury. Didcot, 0*on OX11 9QE TEL E02361 850075 
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ZX80 Programs 



ZX80 fights back 



Music 

Kev Moiioy decides the days of silent 

movies are over, and produces a 
routine to turn your 2X80 into a music 

machine. 



Kev's program plays a passable 
version of GreensleeveS in This 
program, which is stored as s 
string. The length of each note 
is stored in another string. The 
higher the number (from one to 
eight) the longe* the length of 
the note. The kev 'or notes is as 
follows: 
D - V; sharp - fl; E - P: F - 



N; F sharp - L; G - J; G sharp 
- M;A-G;Bflat - E; B - C; 
C - A; C sharp - 8; D - sharp; 
D sharp - 6; E - 5: F - 4; F 
sharp - 3; G - 1 ; G sharp — 0, 
Although this is only a rough 
guide, ft works on most occa- 
sions and whenever it sounds a 
bit off, aH you need to do is add 
or subtract one or two. 



10 



20 



30 
40 
50 
60 
70 
SO 
90 
100 
110 



LET B* ="24231242312423124242423124231 

2312312426692242312423124266922423124 

2312C" 

LET Tft == "GA75457CJGCAGGHGCHPGA7&457CJGC 

ACGHLHGGG1 1357CJGCAGGHGCHP1 1357CJGCAG 

HLHG 

Ef 6$-" " THEN STOP 

LETN = CODE<T9}-28 

LET P = lCODEm$) - 28>- 10 

FOR I ■ 1 TO P 

LETD- V*N 

NEXT I 

LETB* = TL*(B*1 

LETT$ = TL*fT*| 

GOTO 30 
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zxso programs 



Battleships 

A boom, boom here, and a bang, flash 

there, and devastation covers the 

seas, In j caiderwood's version of the 

old pencil and paper game. 



puter will then show whore 
your bomb landed- If you hit e 
ship, it will be shown in inverse 
otherwise it shows as an 
Asterisk. You have to try end 
land three bombs on each ship. 



Here's your chance to p<ov 
battleships against the ZXSO. 
The programs asks you to enter 
a number up to 1 0. and a letter 
to J. These are to be entered 
one at a time. The clever com 

5 RANDOM IS€ 

PRINT BATTLESHIPS" 
PAINT- • ••••••••••• 

PRINT THERE ARE 8 SHIPS EACH 3 SQUARES LONG' 

PRINT "ENTER A NUMBER UP TO 1 0" 

PRINT "AND A LETTER UP TO J" 

DIM Z( TOO) 

FOR X = 1 TO 8 

LETY-RND(99I 

IF 10*{Y/10) = YOR 10*({Y- 1}/10r = Y- 1 THEN 

GOTO SO 

IF Z(Y| = 10 OR Z(Y - I ) = 1 OR Z(Y + 1 > - 1 THEN 

GOTO 50 



10 
20 
21 
22 

24 
30 
40 
50 
60 

65 



70 
60 
90 
100 
110 
120 
130 
140 
145 
150 
155 
160 
200 
210 
220 
230 
235 
240 
2 50 




LETZ(Y|- 10 

LET Z(Y- 1,-10 

LETZlY+1r=tO 

NEXTX 

INPUT A 

INPUTS* 

LET 8 = CODE (B*! 

LET8 = {10'(B-38» + A 

IF Z(B) - - 1 OR Z(B) ■ 9 THEN GOTO 1 10 

LETZ(BJ = Z(B)-1 

CLS 

PRINT "12345678910" 

FORT^I TO 100 

IF Z|T) = OR Z(T) = 1 THEN PRINT '* "; 

IFZITI- -1 THEN PRINT"*'; 

IF ZiT) - 9 THEN PRINT CHR«{148); 

IF |T/I0r 10 T THEN PRINT CHRSi37 + T/10) 
NEXT T 
GOTO 110 
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ZX80 Programs 



catch 

Avoid being trapped by your sneaky, 
little zxso. 



The object of this game by 
I Sou tar is to avoid getting nab- 
bed by the computer You 
move by entering "5" to move 
left, "6" to move down, "7" 
to move uc or "fl" to move 
right When you've moved, the 
ZXSO will place a black square 
on one of the four sides of your 



position. 

If you move onto the black 
square, all hell wilt break loose. 
Well, actually it won't, but the 
game will end, end the ZXSO 
will tell you how many moves 
you survived . Anything over 95 
is very good, end you'll be 
a weeded a gold star. 



1 


RANDOMISE 


2 


LET B- 16 


4 


LET A -6 


6 


LET M = 


8 


LETP 


10 


LET W - 


12 


LETD 


14 


LET C = 


20 


LET Z = - 1 


25 


GOSU6 700 


30 


FOR 1 = 1 TO 9 


40 


PRINT, „ t 


50 


NEXTI 


52 


GOSU6 700 


60 


GOSUB 500 


70 


POKEW + 181 



.20 



80 LET Z = 2+1 

90 &NPUTC 
100 GOSUB 500 
1 10 GOSUB 600 
120 POKEM.O 
1 30 IF C * 6 AND A< 10 OR C = 7 AND A > 1 THEN LET 

A = A— 1 *C + 13 
140 IFC = 6THENLETB = B-1 
150 IFC = 8THENLETB=B+1 
160 GOSUB 600 

170 IF PEEK(M| = 128 THEN GOTO 400 
180 POKE M. 20 
190 LETD«RNDl4j 

195 IF A = 10 ANDD = 4 0RA= 1 AND - 3 THEN GOTO 
190 

200 LETD-(D-1|-1*lD~2) + 33*<D-3l+33°lD-4) 

210 GOSUB 500 

220 GOSUB 600 

230 POKE M 4 D. 1 28 

240 GOTO 80 

400 CLS 

410 PRINT "YOU IASTED FOR";Z;"MOV£S" 

499 STOP 

500 LET P = PEEK( 16397] 

510 IF P> 127 THEN LET P=P- 256 

520 LET W = PEEKfl6396> + P*256 

530 RETURN 

600 LET M = W + IA -1 1*33 + B 

BIO RETURN 

700 FOR I - 1 TO 32 

710 PRINT CHRSH28r; 

720 NEXT! 

730 RETURN 



Shift 

Winging across the seas from New 
Brunswick, Canada, is Joseph Ho's 2X80 

game based on the slide games in 

which tiles with the numbers one to 

15 have to be arranged In order. 



When you press RUN, you'll see 
a 4 x 4 grid. On it are the 
numbers one to 1 5, and en in- 
verse space. The numbers are 
scrambled, and you have to try 
and put them in order with the 
Wack square in the lower right- 
hand comer. The black square 
represents an empty space. 

The numbers can be moved 
8 round by entering a number 
that is directly above, below, 
directly to the left or to the right 
of the space, A rather quaint 
error message - DO OVER - 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

140 

150 

160 

170 

180 



appears if you try lo cheat. The 
number you've entered, if you 
haven't cheated, and all the 
numbers between it and the 
space will shift one place 
towards the space end the 
space will appear m the place of 
the number entered. Once 
you've solved the problem, the 
ZX80 will tell you how long it 
took you to do it. You'll find it 
fairly easy to con van this pro- 
gram to run on a ZX81, 
although it will not fit within 1 K 
as does the ZXSO version. 

DIM AM 5! 

F0RA^0TO15 

LET A<A) = A + 1 

NEXT A 

FOH A = 2 TO 1 5 

LET B - RNDJA) - 1 

LETC«A(A> 

LETA<A) = A(B) 

LET A(B|-C 

NEXT A 

F0RA = 0T0 1000 

CLS 

PRINT" SHIFT" 

PRINT" " 

FOR B - TO 3 
PRINT 



190 F0RC=0T0 3 

200 LETD = 8*4+C 

210 IF A<DI < 1 THEN PRINT " •*; 

220 IF NOT A(D) 1 6 THEN PRINT " ";A(D|; 

230 IF A{D|= 16 THEN PRINT" ";CHR*l128l. 

240 IF A<DI=16THENLETG = D 

250 NEXTC 

260 PRINT 

2 70 PRINT 

280 NEXTB 

290 LET E = G/4 + 1 

300 LETF-G-1GMI*4+1 

310 FORB-OTO 16 

320 IF A(B> = B + 1 THEN NEXT 8 

325 IF B = 1 6 THEN GOTO 2000 

330 PRINT 

340 PRINT "NUMBER?" 

350 INPUT B 

360 IF B< 1 OR B> 1 5 THEN GOTO 1000 

370 F0RC = 0TO 15 

380 IF NOT AtCl- 8 THEN NEXTC 

390 LET 8 - CM + 1 

400 LETD = C-IC'4|*4 + 1 

410 IFN0TB-EANDNOTD = FTHENGOTO 1000 

420 LETUABStC-Gj 

430 IF = F THEN LET I -1/4 

440 FOR H = TO I - 1 

450 IF D>F THEN LET A|G + HI = A|G +H + 1 1 

460 (FD<F THEN LET AIG-H1-AIG-H - II 

470 IFD>ETHEN LET AlG + H'4J = AflG + H*4| +4 r 

480 IF D<ETHEN LET A(G - H*4> = AUG -H'4| -41 

490 NEXTH 

500 LETA(C> = 16 

510 NEXT A 
1000 PRINT "DO OVER" 
1010 GOTO 360 

2000 PRINT "YOU DID IT IN ";A:" MOVES" 
2010 CLEAR 

2020 PRINT "TYPE Y TO PLAY AGAIN" 
2030 INPUT AS 
2040 IF A* ="Y" THEN RUN 
2050 PRINT " HOPE YOU HAD FUN" 
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software 



If ! had to choose just one pro 
gram to impress an audience 
with the capabilities of the 
2X81 , then j K Grove's "3-D 
Monster Maze" would be the 
one without a doubt, Written 
mainly in machine code, this 
9 v iK game includes graphics 
which had me checking that the 
program was really being run on 
a ZXBl , rather than one of the 
micros that measure their price, 
as well as their memory, irtKs, 

The impressive features of 
this program start even before 
the game itself begins. A 
cleverly drawn clown an- 
nounces ths instructions which 
scroll up the right-hand side of 
the screen. The clown even 
doffs his hat [although I must 
admit that at first I thought his 
head Had fallen off, even these 
graphics have some limitations) 
Any program which can liven 
up the presentation of the in- 
structions has to have a lot go- 
ing for it 

The ZX81 goes into FAST 
mode to set up the maze, and 
when it is complete, you are 
given an excellent 3-D 
representation. All walls are 
shaded and passages to the left 
and right can be seen clearly 
quite a way ahead. Keys 5, 7 
and 6 are used to turn left, go 
forward and turn right, and the 
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f^f^f^f^f^f^f^f^f^f^f^f^Hf^f^f^HfBfi^f^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^Pf^^^^B 

Phil Carratt takes the plunge 
with J K Greye's "3-D Monster 

Maze". 



response is instantaneous. 
There is a real sense of motion 
through the maze if you keep 
your finger on 'forward'. Hav- 
ing played a couple of very slow 
3-D mazes written in BASIC, 
this program would have been 
streets ahead if <t wasn't 

for Rex. 

Rex is the unfriendly 
neighbourhood dinosaur who 
inhabits the maze You only 
score poi n ts when he i s chasi ng 



you. . .or when you find the 
exit so this is no game for 
the faint-hearted. You are told if 
he is getting close, although it 
you're lucky (?l you'll see him 
lumbering towards you. getting 
bigger and bigger, the jaws 
Opening wider and wider. Even 
after playing the game many 
times, the sight of him still 
makes me jump. Truly the stuff 
of nightmares. The graphics are 
incredible and I found I had to 



copy the screen to a printer to 
prove to myself that these 
amazing pictures were made up 
from the standard Sinclair 
character set. 

So the graphics are great, 
but how good is it as a game? 
I'm pleased to be able to say 
that it is vary good indeed. 
There is On screen scoring as 
you move around, plus bonus 
points if you find the exit, which 
involves yet more graphics ef- 
fects. The exit is a moving 
kaleidoscope of letters and 
symbols which grows as yOu 
approach it But beware of 
being hypnotised by it, as Rex is 
always close by to wake you 
up. 

If you find the exit, a new 
maze is created and your score 
is carried forward. If you do 
happen to end up in Tyranno's 
tummy, you get the Opportuni- 
ty to start again with the same 
maze, so you can build up your 
chances of escape. 

With such a professional 
standard of presentation mam 
tamed throughout the program, 
it deserves to do very well m 
deed. I certainly haven't seen 
anything like it before, but I 
hope it is just the atari of 
'realistic' graphics games for 
the ZXR1. "3-D Monster 
Maze" is £5,95, 
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Orwin strikes again 



C asset! e Two contains 10 
games in BASIC, dubbed on 
each side of the cassette in a 
dif f erem order. My first impres- 
sion of Cassette Two was one 
of slight disappointment after 
reading highly enthusiastic 
reviews of Cassette One. 
However, after going through 
the programs for a second time, 
and taking a closer look at 
them, 1 teel there is much to be 
said for Cassette Two. There is 
a good selection of games, and 
the clear graphics show what 
can be done when you have 
1 6K to play with All programs 
need more than 1 K 

The games on the cassette 
are by P- Canter and C.Panayi. 
except for Laser Bases and Rec 
tangles by Mr Orwin himself, 
and P.Rushton's Roulette. I 
found no trouble loading the 
programs, which all start 
automatically. The instructions 
are inc luded i r> t he progra ms for 
all but two of (hem, and rules 
for these are supplied in an ac- 
companying leaflet. 

I'll go through the games one 
by one. 

OTHELLO: The programming in 
this case is unwise las in most 
of the other games on the 
cassette) with the rules at the 
beginning of the listing, rather 
than the end, thus slowing 
down every GOTO and GO SUB 
access You get four options at 
the beginning of the game: "Do 
I play my best?", "Fast or 
slow?". White or black?" and 
"Do you want togo first?". The 
square chosen by the ZX 81 is 
flashed off and on a few times 
before it makes its move, to 
show clearly where it is playing. 
The program points out how 
many pieces the 2X81 is cap- 
luring, There are polite com- 
ments on attempted illegal 
moves and a comment on the 
game when it is finished- The 
program display is great, but 
the program does not play par- 
ticularly well. There are much 
stronger (and more expensive I 
Othello programs on the 
market. 

A WAR): This is a game of 
strategy, again with a clear, 
full -screen display. The ZX81 
plays quite well, but there is no 
option on the level of play, and 
the whole game is over fairly 
quick ly. This program is fairly 
easy to beat. It provides a good 
game if you don't think too 
hard. 



Graham Charlton spends an afternoon 

with Michael orwin's cassette Two and 

finds that although the graphics for 

all the programs are good, the games 

themselves are a mixed bag. 
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LASER BASES: You and the 
ZXB1 each have 10 laser 
bases The object needless 
to say is to destroy your op- 
ponent's bases. On each turn 
you have the option to fire, 
shield or do nothing at all; You 
are supposed to make your 
decisions at the same time as 
the ZX8 1 , when it displays its 
decision and then asks for 
yours. After this it displays 
what has happened to each 
base and the new positions. I 
found rt hard to resist the temp- 
tation of cheating by changing 
my decisions after seeing what 
the ZX81 had done Perhaps 
the game could be written to 
that this cheating was not 
possible. 

WORD MASTERMIND This is a 
nice variation on the numerical 
Mastermind games. It has a 
vocabulary of over 1 00 words 
which can be changed fairly 
easily. The vocabulary is not in 
the visible program, bur you 
won't find it very hard to get the 
ZXS1 to reveal what words it is 
hold ing . T hi s. is a very good pro 
gram, end*t really got me H 
ing. 

RECTANGLES Horrorsl The*n 
structions for this game come 
on a separate sheet. They read 
like a script lor the Monty 
Python Show, I haven't a due 
how to play the game, de-.. 
repeated attempts, and I can't 
work it out from running the 
program. Perhaps an example 
m the rules would have helped a 
little. In its favour, this program 
has a full screen display, and a 
little machine code is included 
to speed it up. 

CRASH: You use the cursor 
keys to steer your chequered 
worm to try and trap a black 
worm, controlled by the zany 
ZX81, to ensure that it cannot 
move without hitting you or 
itself It ts trying to do the same 
thing to you. Very addictive, 
although a touch on the slow 
side. However, if it was any 
Jester. I'm sura I'd lose every 

time, 

ROULETTE: This is a great way 
to try out your betting system 
before going to Monte Carlo. 
There are 10 different ways of 
betting, and the system to 
enter your bets is easy to under- 
stand. Although the game 
seems to simulate the rules of 
'proper' roulette properly, I 
found that a system I invented 
enabled me to amass a vast tot- 
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tune. I'm tempted now to try 
i he system in real life. When the 
'wheel' is spun in (his program, 
I Think it would be good for the 
squares on the board to flash or 
something, rather than just 
overprint a series of random 
numbers below the board. 
PONTOON: Ho hum, you might 
thmk But you'd be wrong. This 
program - which features en 
excellent display of the cards - 
shows just how much can be 



done using good graphics 
when you have 1 6K to play 
with 

PENNY SHOOT: In this pro- 
gram, you make a robot shoot 
at pennies which are raining 
down from the sky. The intro- 
duction to the program was a 
nice touch, more fascinating 
than the game itself A little 
figure appears to read the m 
st ructions as they appear, then 
turns and shoots a sample pen- 
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ny. This program is not par- 
ticularly challenging, 
GUN COMMAND This is 
another moving action game 
where you try to intercept 
missiles traversing the screen. 
It sOK, but like PENNY SHOOT 
could be a bit more challenging, 
Overall, (or the Cb this pro- 
gram costs, it represents good 
value for money, with the good 
programs outweighing the 
weaker ones. However. I feel 
that a few of the lower standard 
games were added more to 
make up the numbers than be 



really good additions to the 
package. The programs all 
show how well the somewhat 
limned graphics of the 2X61 
can be made to perform, 
although they also indicate that 
there is a temptation to 'dress 
up' fairly shallow programs in 
fancy clothes to disguise them. 
Despite all those comments, it 
represents a good selection of 
games. You're sure to find one 
or two favourites which you'll 
play over and over again. 
Cassette Two is £5 from 
Michael Or win 
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LARGE CHARACTERS 



David Ketsall of St. Albans has provided programs to 
print wide and double height characters on the ZX 
printer The programs can be combined to produce 
16 large letters per line. 




REH 5TRTEHENT It* HEX 



21 TC 40 CD 9 1 4© 41 CD 

9L 40 CD 43 7B 4© C9 ©E 

FF ED or CB 4? 2© 04 CB 

61 CD 89 CB 4F SO 04 CB 

91 CB 99 CB 57 26 04 CB 

fll CB R9 CB 3f 20 04 CB 

61 CB B9 C9 



10 
220 

330 
240 
£96B 
9990 

"991 
Jb92 
1 tw 

9T94 
9?i9F, 
9196 
^997 
999P 



REM 
REM 
REM 
REM 
REM 
FOR 
FOR 
POKE 



COPYRIGHT D,J.K,EU5RLU 
JflNUflRV 19B2 ««*-■- 

PRINT R« 
J=l TO 32 
K=l TO 6 
32355tKf6t>(J-li ,COL 



NEXT K 

NEXT U 

FOR Ma© TO 31 

POKE l6444tH,H 

NEXT M 

LET HPRINT=USR 



31744 



fPRINT DOUBLE HEIGHT CHfiRftCTEftS* 






HRR 



fNOINKEY*LM 



1 REM f?RNDLN |RNQZNKEV«LN W^ 
*D OOBUB ??RNDTRN : COP*** GOSUB 7 

frCS ?4f PCS flRCS ||RCS^?4* PCS fe 



* 



jflTR 



IF PEEK 16369=154 THEN GOTO 

RE5ERUE MEM tPQKE 16 T 



6 
7 


9 
100 
110 
120 
130 
140 



taiBi + n 



3 PRINT 
<39. 124) 

4 STOP 

5 FOR 1*0 TO HSf 
POKE 31744+1, PEEK 
NEXT I 

POKE 31800,63 
POKE 31657,301 
LET B*-'"UIDE CHRRRCTERS" 
DIM fl$(S2,6'' 

X=S TO 32 STEP 2 



FOR 
FOR 
LET 



Y 

P 



= 1 TO 

= PEEK 



X/-2) +YJ 

130 POKE 



1 7679 * B *CODE 3 * i 



160 
170 
08 
100 

200 



155U8 . P 
RRND USR 16514 
LET R$ (X-1..Y3T «CHR$ PEEK 



lit 



LET R*(X.VJ=CHR« PEEK 
NEXT Y 
NEXT X 



IBB© -1 * 



1 
9=317 

2 
3 

4 
S 
6 
7 
6 
9 
90 

•OQ 
CHR 

110 

120 

.'.30 

l>-0 

15B 
99 8 G 
TTME 
9989 
9990 
9991 

S ( J . K 

9993 

9994 

9995 

9996 

9997 

9998 

9999 



IF PEE 
44 THE 
REM PO 
PRINT 
STOP 
FOR X- 
POKE 3 
NEXT I 
POKE 3 
POKE 3 
DIM R| 
LET B* 
PRCTER 
FOR Y = 
FOR X- 
LET R$ 
CODE B 
NEXT X 
NEXT Y 
REM PR 



K 163B6+256*PEEK 1636 

N GOTO 5 

KE 16369 . 124 

"MEMORY NOT RESERVED" 

TO 112 

1744 +I..PEEK C2161+XJ 

1603, 63 

16S7 ,201 

J 32 . 16? 

= tPRINT DOUBLE HEIGH 

S# " 

1 TO 32 
TO IS 

(Y,XflJ«CHR| PEEK C7F. 
t <YJ + IMT IXS31 i 



INT fit, 6 LINES RT R 



FOR 1=0 TO 10 STEP 6 

FOR U=l TO 32 

FOR Ksl TO B 

POKE 333S54-K+6* U-l* 

♦ I) 

NEXT K 

NEXT J 

FOR M=0 TO 31 

POKE 16444 4-H, H 

NEXT H 

LET HPRINTaUSR 31744 

NEXT I 



CODE H 
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Getting into 
the Movies 
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What do you do when you want 
aliens and asteriods to burn 
around your TV screen? The 
print AT on the ZX81 gives you 
one solution. 



You moke an object move — or 
appear to move - on the TV 
screen by printing it in one posi- 
tion, holding the display for a 
moment, then unprintrng the 
□Id position just as you reprint 
in a new position. 

The PRINT AT function on 
the ZXB1, although it is slow, 
makes it easy to position an ob- 
ject just where you went it, For 
our first simple program, enter 
PROGRAM ONE and press RUN 
to see it in action. What you'll 
see, ell being well, is a black 
square move down the screen 
diagonally. Note that you can 
cham' PRINT AT commands as 
in line 30. 

This program shows the 
simplest kind of moving 
graphics programming, and 



although far from satisfactory 
in terms of the result displayed 
on the screen, at least it should 
give you a clear idea of how to 
produce one kind of effect- Its 
main disadvantage is that the 
screen is blank white the com- 
puter is working out the now 
PRINT AT position for the black 
blob. As you can see from runn- 
ing this program, the RNO f unc~ 
tion - when running the com- 
puter in SLOW - is particularly 
slow. As you begin to elaborate 
the program you're working on, 
and you want the computer to 
do more and more, you'll find 
this blank between subsequent 
PRINT ATs of the blob becomes 
intolerable. Try, for example, 
adding 35 LET Z X"Yer»d 
see how slow the program 



5 R£M *MOVING GRAPHICS 
PROGRAM ONE* 

i© LET X=0 

£0 LET Y=0 

30 pr int rt x .. v ; "■" ., rt x , y ; 

40 LET XsXfRrffi 

S(r> LET Y^YfRND 

60 GOTO 3Q 



Program one 



40 



LET 

LET 

l ::T 
INT 



*Bi.DNClNG BALL 

R=l^i*RNL>+5 

t =i- RNDtS 

C=l 

= 1 



- 1 * 






A,B; 

> 19 THEN 



LET C=- 



becomes. This can be over- 
come to some extent by assign- 
ing two other variables to the 
PRINT AT position which hold it 
for un printing while the com- 
puter is working out new posi- 
tions 

Change the program so it 
reads as the listing for program 
two. Run this, and you'll see 
how much more satisfactory it 
is. If you want it to run forever, 
add 57 IF X greater than 19 
THEN RUN 

Now moving a blob down 
the screen in an irregular slide is 
not of much use to anyone. 
Enter and run program number 
three, which makes a ball 
bounce around the screen, 
Although this does not use a se- 
cond set of variables to un print, 
it is fairly satisfactory. You'll 
see that lines 70 and 80 check 
each time through the program 
to ensure that the ball has not 
'hit the sides', and if it has done 
so, ensures that the variables 
which determine the next posi- 
tion of the ball (C and DJ are 
changed. 

Program four does use new 
variables (E and F) to hold the 



old position while the new one 
is being worked put, and these 
are used not as an 'unprint' but 
rather to print a trailing series of 
full stops, as you can see in 
diagram one. Run these pro- 
grams a few times, and ex- 
amine the listings, and you're 
sure to be able to work out 
ways to make them more ef f ec 
live. 

A second way of approach- 
ing the moving graphics pro- 
blem is to use SCROLL to move 
the screen up a line, before 
reprinting what you need on the 
line it has just left, Enter and run 
program five. HAILSTORM, 
and you'll see how it works In 
practice. In this program, you 
are the black block, PRINT AT- 
ted in line 30 You control the 
position of the blob by using IN- 
KS Y S , pressing on keys " 8 " f to 
move the blob right) and "6" 
(to move it left). The whole of 
line BO ensures that the blob 
will not move off the screen, 
and saves valuable memory by 
placing the interpretation of 
both INKCYS and checking the 
screen limits on either side, 
within one tine, Ltne 990 prints 



IF SO OR B>29 THEN LET D = - 






T £p»B+D 

T 3 6C 



8 



5 


REM *MOUING L^^rtJC 




PROGRAM TUG* 




LET X =0 


20 


LET V=0 


25 


LET A-X 


S7 


LET B=V 


30 


PR 1 NT ST X , Y ; "■" 




X=X-rRKC' 


_■ L 


RND 


55 


PRINT AT R,B; " " 


©0 


tO'Q 25 


• Program two 


20 


LET A«UAL "10*RNp+5 


30 


Lf'i" B = 'v»:. "A*RNE>+B" 


4P 


LE 1 C-R 'Pi 


4-5 


LTT E=C+C 


5 3 


r D=C 


55 


LKT E afl 


56 


L f£T F=B 


60 


PRINT AT A,B, "0" 


7© 


IF A<G OR A>19 THEN 


60 


IF B<G OR B>29 THEN 


90 


LET A=A+C 


100 


LET B-B+D 


105 


PRINT AT E,F; " . 
GOTO UAL ,, S5" 


110 



LET C«- 

LffT I> = - 



Progrsm three 



Program four 



ZX COMPUTING SUMMER 1982 



109 



Moving graphics 



the blank to remove the black 
blob This blank is printed Just 
before the screen SCROLLs up- 
ward, to move all the zeroes up 
ward Your aim in the game - 
needless to sev — is to avoid 
the hailstones, as you can see 
from diagram two. You'll 
remember that at the start of 
this article we mentioned that 
the RND function was fairly 
slow. To minimise the delay, 
wave used a single pair of ran 
dom numbers (generated in 
lines 80 and 65) four times in 
line 70. 

Lines 1 00 and 1 } are very 
interesting, and ore crucial for 
producing a worthwhile pro- 
gram using the SCROLL facility . 
Line 1 00 moves ihe PRINT AT 
position to A * C. B which is a 
line down from where the black 
blob is at present. Using line 
110, the computer then looks 
up this position in the display 



file, to see if anything is there. If 
it finds the code for "0" in that 
position - that is one line 
below the black blob — it 
knows the black blob is going to 
hit a hailstone, and prints out 
your score, the value of the 
variable S. The O at the end of 
this line causes the ZX81 to 
stop with a 2 error code, mean- 
ing an unas signed variable has 
been encountered, This is 
'cheaper', in memory terms, 
than running the tine twice, 
with THEN STOP at the end of 
the second line, or of saying 
IF THEN GOTO 1020, 
where line t020 reads PRINT 
S Other memory -saving 
devices you can glean from this 
listing include the use of VAL a 
string, instead of using a 
number. Believe it or not. LET P 
m 1 uses up more memory, 
because of the way the ZX81 
memory works, than LET P ■ 



VAL "1", and CODE "0" is 
cheeper than the number 26- 

ln our final program, 
SQUASH (program number 
8,1x1, a bait (which looks 
remarkably like an asterisk) is 
bounced off a black blob at the 
bottom of the screen, which 
you move right and left by using 
the "O" and "P" keys. If you 
menage to 'bounce it', your 
score (shown in the top right 
hand corner of the screen} in- 
creases by one, and the game 
continues. Miss the bell, and 
the fun is over. Enter and run 
this program to see how it 
works. Not a that because a r an 
dom number does not have to 
be generated between sue 
passive reprints off the ball, the 
time the screen is blank is very 
short (only while the computer 
processes lines 65 and 70), so 
a second pair of variables to 
hold the ball' are not needed. 



Line 5 initialises the vertical 
position of the ball, and line 1 
sets up the player (black blob) 
starting position. Line 1 $ starts 
the count at - 1 , which quickly 
becomes tero at line 30. before 
the first score is printed Line 
20 initialises the ball's horizon 
tal position, and 25 initialises 
the horizontal direction of the 
ball. Minus one sends it (eft, 
zero sends it straight up and 
plus one sends it right. Line 30 
increments the score count, 
Line 8 5 checks to see if the ball 
and the bat are fairly close, and 
if they are. allows the game to 
continue, 

There are a number of simple 
ideas presented in this article 
for you to implement in your 
own moving graphics games on 
the ZX81 We'd be pleased to 
see your favourite program 
which you've developed after 
reading this article. 



5 LET S=UAL "0" 

10 LET A=UAL "S" 

15 LET T-UAL "30" 

£0 LET B=A 

25 LET C=B,^B 

27 LET D=C+C 

3© PRINT RT fi.B, "■" 

*© LET X=A 

50 LET Y=& 

60 LET HaRND*6til 

65 LET N«RNt>*13 

70 PRINT RT Ji+D,M-C; "0 M ; AT H,f 
, 0";AT M-N .N: "0* ; RT M,M+N,"0' 

60 LET BbB+D* flNKEY$s-'tV AND ^ 
TJ -t># t INKEYS-'E'" RND B>0> 

90 LET S=S+C 

100 PRINT AT R+C,B. 

110 IE PEEh (PEEK 1639e+P56*PEf 
K 16399) = CODE "0" THEN PRINT S, E 

990 PRINT RT X,Y^" " 

1000 SCROLL 

1010 GOTO T 

• Program five 







pj 00 



p<3v> 


00 

00 


00 



















V 







o 












00 










Diagram two 



■ ■ 







• « 



• • 



- ft 

» 



• Diagram one 



5 LET V-UAL "1G" 
It) LET fl=Y 
IS LET tla-Y/V 
20 LET X = 1NT (RME>*25+3> 
£5 LET D-INT (RNDftS-lf 
3© LET U^U+1 

PRINT «T A -A,. R-ft,;U 

H C = -21 TO SI STEP S 
40 IF 1HKEY*="Q" THEN LET A = A- 

4^- IF IMKE Y»s"P" THEN LET A = A + 
1 

50 PRINT RT 21 ,ft-l; ".■" ; AT 21, A 
-11 

IP X*(t* OR y*=31 THEN LET Oa- 

OB PFtlNT AT V . X . " " 

65 LET Y=RB5 C 

7© LET v& 

7E PRINT AT Y,X.;"*" 

8© NEXT C 

85 IF A©S CX-RJ <3 THEN GOTO 2S 

• Program six 
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Specialist Book§ 



Choosing programs for microcomputers 

i960 J E LtnefSOO 

A5 1 3Bm> P !S0S 8S01 2 266 4 

Look* ft application packages Iq» micro* 

cJeiCr.fcing what Ihev are, the benefits th»y off** 
■nd their use on microcomputer*. Gmdeknef 'or 
obtaining packages end for identifying the hstt 

product «r» given 

Elements 0( BASIC 

1 079 R Liwii and a H Blake** f S 00 

*6 20QppPlSBNOB5012 11B3 

in riortuce* the SAS'C language, covering the 
•nitn*maitca<. non numeric and data proteasing 
*Mz*M.m% Generally fn*ehin+ independent wirh 
supplements 10 she** the effect of a number of 
©cf f*r*rvT implementations 

G reptiles on miexocompute** 
♦961 J E Lanark 00 
A 5 44pp P ISBN 860 1 2 333 X 
Explores !h# type of oraptoct becoming 
increasingly available n tow cost »y items 
Hustrales the facil-ini available and takes a 
closer look at graphics picture buikling 
Ta«hmquat 

Information handling by microcomputers 

1 98 1 J E Leu* £4 00 

A5 BOpp P ISBN 660 1 2 334 8 

EKammes (he field of information handing on 

microprocessors across the *Mi spectrum of 

m «ro appbc attom Aims to promote an 

tAii«n*u of currant practical and trends 



+<m k wa n a Cjp hm w ^ C pi U 



V» 



Introducing computer programming 

1 979 RaofintlrVG Coilm £ tt SO 

A6 3«4ppPtSBNO8&012 2104 

A machine language mdapandWn te x tbooV for 

in* beginner, providing all the imkiiuiv basic 

information needed by someone starting on a 

computer programming caraai 

Introducing data processing 
I960 NCC £6.60 
AS 23 7pp P ISBN 650 1 2 24§ 7 
Cover a iha laouiiemor is of ayHabi for 

-niroductory chinai Provides a compr»hensiv;e 
and accessible introduc I ion to data processing 
Assume* no prawiou* knowledge of the subtecl 

Introducing microprocessors 

1 979 G L Simon* £ 9 00 

A5 17 7npPiS8*VOaS012 2O9 

Give* a profrie of ihe microproce »*of scan* 

paying attantion io typical application areas 

together *«h hard ware and software 

infofmatwn 

Introducing word processing 

t991 G L Simon» £8 50 

A5 1 BOpp P ISBN 6501 2 320 8 

Describes rha main characteristics 1 at word 

pfocaaaing and diacuaaat >\* advamagaa ovar 

convantional lypawhting CommurHcailon, 

mamiananca , s#eu*rty and coats are coiutderDd 

Operating iyala>ma for mtcfoconvpotora 

1 98 1 J E L*na f 3 SO 

A& 77t)pP)S8M 085012 2776 

6ita&*i»h*i thw raqoiramant* of oparttmo 
syilemi for microcomputer* in bolti commercial 
and industrial application ureal and emrrHnai 
Iha laciMiei upovidwj in a oumba* Of Currant 
product! 



Sludani notes on NCC DP documsntsllon 

•torvdartta 

1 976 NCC € 6 50 

At 1 0Oop P ISBN 85012 339 9 

A lubaet Of I ha full dOCufnaritaliOn ilandardB for 

Ufa by atudenlE on course i a here NCC 

standards mm part oi iha wHabus 

Tho robot* ** * coming 

1 374 F H Gaorga ft J D Humphnes Ladit 

£TQ0Q 

A5 1 BBpp P ISBN B50 12 114 

Grvas a general background to currani 

devatopmafits m artificial miaiigene* raaaarch 

and look* an where thasa development* coukl be 

HMdng 

Using eompulart - a marwjger'agtjida 

1 9 BO'MPattuf 7 50 

AS 1 BOpp P ISBN &S0 1 2 241 4 

inianded to help managan impJamani computer 

wyiiarrta aff actively »n an organisation Provide* 
an introduction for uier manaoafrwnl covering 
ih* topics of planning and control pkn human 
factors 

Working with computert; • guide to fobs 

and careers 

1B75/Z SO 

A6 Seep P ISBN tb0 1 2 1 28 4 

A general introduction (o computing as a career 

lor school laevars Covers how a computer m 

used, v*hai types of rob exist and how to Iran 

for them 



ncc r* 

Tie e n u ti r .t m i' h Cp«" ^feaaaaj 



Wb are now able (o of'or. in addition to our usual selection of book* on computers, a number of specialist titles from the National 

Computing Contra . 

Rather than taking ih*r antira lilt of *ome 1 10 titles, we have selected those most relevant to the microcomputer market and these are 

listed with their precis 
Ordering couldn't be simpler. iust tick the bones in the form below, enclose a cheque or postal order to the total amount (or make use of 

the Barclaycerd end Access facility) and tend n all off to; 

SPECIALIST BOOKS. 

ZX COMPUTING 

145 CHAR1IYG CROSS ROAD. 

LONDON WC2H 0EE 

If you *rm using your credit card to order please don't send it. just fill in the number end sign on the dotted line. 

Please allow 28 days for delivery of your books. 



CHOOSING PROGRAMS FOR 
MICROCOMPUTERS f 9 00 

ELEMENTS OF 8 A SIC £9 00 

GRAPHICS ON MICROCOMPUTERS 

C4.QO 
INFORMATION HANDLING BY 
MICROCOMPUTERS C4.Q0 



INTRODUCING COMPUTER 
PROGRAMMING rtrso 

INTRODUCING DATA PROCESSING 

£6.50 
INTRODUCING MICROPROCESSORS 

£9QO 
INTRODUCING WORD PROCESSING 

C9S0 



OPERATING SYSTEMS FOR 
MICROCOMPUTERS £3 50 

STUDENT NOTES ON NCC DP 
DOC UM E NT A TIO N S T ANO ARD S £5 50 

THE ROBOTS ARE COMING £70,00 

USING COMPUTERS - MANAGER'S 
GUlOf f 7 50 

WORKING WITH COMPUTERS A 
GUIOE TO JOBS AND CAREERS £2 50 




I wish to pa v by 

BARCLAYCARD □ ACCESS □ 1c* 

Card No 

I i I 1 II II 1 i 1 I II 1 i I I 



Signet ure 
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Review 



Hewson 





Hints 



ancjLtips 












Hewson consultants 
have a variety of ZX81 
products — including 

games software, 
'serious' software, and 
andrew Hewson's book 
'Hints and Tips for the 
ZX81 . Graham Charlton 
puts them through their 
paces for zx Computing. 



m- 



V* 



: f i 






■V 

J' 



> 



m 



IK COMPUTING SUMMER 1982 



Review 






■ * ■ • ■ a m mm. 



m 



.-I-.- 



m m m 
m m 



m m 
m m m 



m m 



m m mi m m 
m iiii i nil 
m m m m 



m mi mi mi 




i 





t£t — 



SPRCE INTRUDERS 



- LrUH 



= S5S 



st score: = ?7?6 



A big bundle of material from 
Hewson arrived at my home, 
and I spent a long weekend 
working through it. The 
products I looked at, and their 
prices, were the book 'Hints 
and Tips for the ZX8V 
(C4.25I Space Intruders 
(C5.95I, Language Dictionary 
IC3.75] and Planet Lander 
(£3.75). 

The area covered by trie 
hints and tips book is shown 
clearly by the chapter titles: 
Saving Space, Understanding 
the Display File; Converting 
2X80 Programs; Chaining 
Programs; Machine Code; plus 
a mixed bag of twelve 1 K 
programs 

The book appears to be 
aimed mainly at those with 
only 1 K RAM, If you have onlv 
1 K, I'm sure you realise how 
difficult it is to run even the 
smallest of programs 
Therefore it is essential to 
understand how your ZX81 
works, and know some short 
cuts to help you in 
programming. This book 
should help you, 'Hints and 
Tips' contains an extensive 
2 7 -page chapter on machine 
code, although it doesn't give 
a full list of codes. Hewson 
Consultants do Supply, for 
CI .45, a full list, m which 
each Op Code is explained and 



cross-referenced. The book 
eases the user into the idea of 
using machine code, With 
many examples of its use in 
the book- 
As well as this, I found the 
chapter on chaining programs 
quite enlightening. I didn't 
know, until I read it here, that 
it was possible to pass data 
between programs. In all, this 
slim volume is good value, and 
an essential aid to those with 
an unexpended ZX8 ! . 



Space Intruders 

This program, for a ZXB 1 with 
1 6K. comes dubbed once on 
each side of a cassette, along 
With full instructions. Even if 
you'd never used a ZX81 
before you got this program, 
the instructions would enable 
you to toad and use the 
computer. Written in machine 
code for fast action, the 
program has 40 alien ships in 
each squadron, three laser 
guns and full score display. As 
well as this, the ZXB 1 can 
play itself - although not very 
successfully. Continuous firing 
is available, and you have to 
be quite quick to avoid the 
aliens" bombs. All in all. this is 
an enjoyable version of the 
popular arcade game. 



Language 
Dictionary 

Written for a ZX 81 with 16K. 
Language Dictionary is an 
easy-to-use program, with a 
number of options. It can 
search for a word in either of 
the languages used, allows 
you to update or dump the 
entire contents or to save 
these on cassette. Although 
the method used to store the 
words packs them tightly it 
appears it would take a long 
time to find a word stored near 
the end when the dictionary 
was full. 

Statistics 

This pack consists of three 1 K 
programs - Graph Plot, which 
does exactly as the title 
suggests, using data entered 
from the keyboard; Chi 
Squared Test, which 
"calculates the value of the 
chi squared statistics for 
comparing observed and 
expected values"; and 
Statistics, Regresston, Trend 
which is used to calculate 
mean and standard deviation 
and a least Squares regression 
line or trend line. I am sorry to 
say that these programs 
appear to do little more than 
someone wtth a pocket 
calculator and a piece of graph 



paper could achieve — and 
probably in less time than it 
takes to locate and load the 
required program. Of course, it 
would be valuable if a large 
number of similar problems 
had to be worked through, At 
the very least, the programs 
prove convincingly that the 
ZXB1 can be used for more 
than games Perhaps a IfjK 
maths tape would be more 
useful, and would provide a 
better indicator of the ZX8 1 s 
abilities. 

Planet Lander 

This tape contains four 1 K 
programs. In Planet Lander 
you have to I yawn I land your 
spacecraft on a planet's 
surface. Stopwatch is self' 
explanatory. The third 
program is Space Docking, in 
Which I yawn again | you have 
to dock your spacecraft with 
the space station. The final 
program is Clock, in which you 
set the time and then sit back 
and watch the display 
increments each five seconds. 
Two of these programs are 
available from the book 'Hints 
and Tips' so I suggest you buy 
the book. Vou'll learn a fair 
amount, and enjoy using the 
book far more than you will 
this last pack. 
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Machine code 



Saving machine code 

as a self-confessed machine code 
freak, who gets withdrawal symptons 

without a dally shot of bytes, Mike 

Bidden decided to push some code up 

the ZX81, only to discover that it was 

a totally different machine from the 

ZX80, and that he was unable to use 

his tried and tested favourite 
methods. This was due to lack of ram 
or because the overseeing 8K ROM did 
naughty things to the code he POKEd 

In. Let Mike tell you the story . . . 



Summary Of 
Possible Methods 

! first considered all the 
possibilities 

1 . Establishing a dummy array 
with DIM AM and Then 
POKE intoVARS. 

2. Moving RAM TOP down (as 
Mr. Sinclair has provided 
two nice little POKEable 
bytes 16338/16369 for 
just this purpose) and then 
POKEing the code into the 
available space NEW and 
Cl S can ' 1 1 ouc h it , whi ch is a 
major advantage. 

3. POKEing into a REM state 
men:. Hare at least, the code 
would be saved and safe 
from attach r but I was wor 
ned about displaying the 
REM and the dreaded 
system crash that would 
follow when the basic inter 
prater found naughty, non- 
displayebie codes for it to 
put on the screen. 

4. POKEing above program and 
display file, but far enough 
below the stacks, to prevent 
collision with the "calcu- 
lator stack" At least the 
code is immobile here, but ! 
never liked this one with the 
ZX80. as it's a bn "by 
guess" as to whether the 
code gets overwritten or 
not. 

5- Setting up a string array to 
contain the code and stripp- 
ing it out byte by byte This 
gobbles up memory at a 
phenomenal rate, plus the 
fact that you are tied to 
relative code as the strings 

StHft. 

The Sinclair Manual 

The Sinclair Manual is as good 
as useless on using machine 



code (read Chapter 26). but to 
be fair it's directed at those 
new to programming and in this 
it succeeds. The Sinclair 
Manual mentions methods 2. 3 
and 5 with scant detail, but I 
began to wonder why there 
was no mention of a dummy 
array and VARS 

Experimentation 

So I set out to try this method 
first. I have always favoured 
MICROMON (the ZX80 magic 
book) for this purpose. Micro 
man pokes he x code i nto V A RS 
{system variable area). I con- 
verted Micromon into some 
thing the ZX6 1 could recognise 



(no TL$ on the 6 1 you have to 
use 1 2 to I instead! Having 
got the program in and running, 
I discovered that there were on- 
ly about 60 bytes left for the 
code and that DIM A(25l was 
about all that was possible. Not 
only that, I could not POKE info 
the VARS area, all my carefully 
considered bytes were over- 
written to zeros. Perhaps i was 
doing something wrong, but at 
this stage I stopped trying to 
POKE into VARS 

Method two worked as 
described in the Sinclair 
Manual, but what's the use of 
code you cannot save, without 
e special routine that consumes 
precious memory. So I discard* 



1 


a CHARACTERS OF 




YOUR CHOICE 


10 


LET Rsl6514 








PRINT O; " ";PEEK A 




IfT A-=n-H 




PUT A$ 




" THEN GOTO 15 




1H K>S= N THEN GOTO 90 


e© 


ir Rt>«"R" THEN GOTO 12S- 




1 -UflL AS 




- IS 




Pt_iT R 


lOtt 


GOTO IS 


pa 


CLS 


l* 


PflST 




l ET U-USR ifti 


j 


i ET A=A-1 




TO 15 



ed this as not being a possible 
favourite. 

Method 4 really is a bit Ml 
and miss and Method 6 uses 
too much memory. That left 
Method 3 POKEing into REM. a 
method I have not favoured in 
the past due to the 
display, 'ay stem crash problem. 
However, not to be daunted by 
This, I wrote a program for ex- 
perimentation. 

Experimental 
Program 

I decided that severe memory 
limitations on the basic ZX81 
meant that the program must 
use decimal addressing and 
that the code should also be 
decimal. Having decided this, 
t he prog r g m be! ow was prod uc - 
ed, to toad 100 bytes of 
machine code. 

Do not try to run machine coda 
whilst compute and display is 
per at ing if y ou a re going to use 
the accumulator: it won't RET. 
Hence line 1 2S. 

The program is started using 
GOTO \Q and prints the ad- 
dress of the first available byte 
after the REM statement, 
together with the contents, 
which will be the code of your 
chosen character. I used one 
hundred letter As and therefore 
found 38 returned at address 
16514 Pressing NEWLINE on 
ly, steps through memory one 
byte at a lime ' R" NEWUNE 
(RUN) runs the machine code 
from the address being 
displayed on the screen and 
returns to thet address (assum 
ing your code RETs successful 
lyl. "N" NEWLINE (NEW) 
al I o w s you to jum p t o a ne w ad 
dress in memory. Simply enter 



us 
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the new address fin decimal) 
followed by NEWLINE. I spent 
many happy minutes stepping 
through Olive's ROM after 
entering "hi" NEWLfNE, 
NEWLINE. followed by a suc- 
cession of NEWLINEs. If you 
have the patience you could list 
and disassemble the ROM 
(please sand me a copy}, Any 
area of RAM or ROM can be ex- 
amined in this way . If you have 
the program operating correctly 
the first ten bytes of ROM 
should reed: 



Address 


Decimal Content 





211 


l 


253 


3 


255 


4 


127 


5 


195 


6 


203 


7 


3 


8 


42 


9 


22 


10 


64 



The next step was to try some 
machine code that actually did 
something, so I decided to pro- 
duce a short tone for my add on 
sound bo*. (Use any amplifier 
of 2 mV sensitivity plugged in- 
to mic. socket of your com- 
puter I 

Producing a Bleep 

So GOTO 10 followed by 
NEWLINE produced 16514 
38- The 38 was simply the first 
letter A of my REM statement. 
The following code was then 
written in: 



Address 


Decimal Byte 


16514 


14 


16515 


255 


16516 


6 


16517 


112 


16518 


211 


16519 


255 


16520 


16 


16521 


2 54 


16522 


6 


'6523 


112 


16S24 


237 


16825 


64 


16S26 


16 


16527 


254 


16528 


13 


16529 


32 


16530 


241 


16531 


201 



With some trepidation, I sat the 
address to 16514 and pressed 
"ft" NEWUNE, My sound box 
bleeped happily and I heaved a 
sigh of relief, {Use appendix A 
of the Sinclair Manual, if you 
want to convert the code to hex 
and unravel the bleep program.) 



it didn't Crash 



( accidentally displayed the 
REM statement with the cede m 
it and to my amazement it 
didn't crash, Where it en- 
countered a naughty code, 
clever old Dive's ROM simply 
told it to display a Question 
mark, 



In Summary 



This will definitely ba my 
favourite method of entering 
machine coda since: 
1 . It's immobile and absolute 

addressing can be used. 
2 It's crash proof even if REM 

is displayed. 



3, It can be saved. 

Using the experimental pro- 
gram also allows you to step 
through and examine the ROM 
and incidentally, run parts of 
the ROM, to find out start ad- 
dresses of useful subroutine*. 
Use the program and have a 
dabble with machine code 
yourself. 
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Programs 



BIORHYTHMS 



The 'science' of bio-rhythm* if 
bawd on the belief that each o< 
ui it in the throe* of three cydei 
which tiart at the momtni of birth 
and continue until death. 
PHYSICAL; Th# 23-day phytical 
eyde relates to endurance, aggrev 
ilveneti and phyiicaF itrength. 
EMOTIONAL The 38dov 

emotional cycle govern* emotions. 
Optkntvn/oeiiimiim, frustration, 
temper and mood I net*. 
MENTAL The 33-day mental 
rhythm n related to logic, reason- 
ing, ease of txprrmon and common 
•tflM 

Thu program take* your date of 
birth, then the date of the day 

which interest* you, and war ki out 
the 'worn point' on each of the 
three cycles in relation to the day 
you have nominated. 



+: 
* 






* 



* 



f ) I 
##* I 

] • 

f I 

t 

I 



I I ' F ' I 1 I 



! 



1 I 



f I i 



I f I f I I 1 ■ f I I « ! 

***«„*. eej 
1*1***1 i«* 



i 



I * 

#1 
! I * 



f I 






I 1 

I J 
» I J 



j-H-H r« f-H -H H*H ■ U 






I ! * 
1 I I 



i t I 

r 

J t ' 



! I r 
t I * 

MM 

MM # 















* 












* 






■ I ■ n i l 



**f I 



20 GOTO 2 10 


375 


LET Z=sR 


30 LET T*0 


380 


IP ft < 1900 OR R>1999 THEM GC 


40 IP B~3>=0 THEN LET T =3 


TO 370 


50 IF T=2 THEN LET B=B + 1 


390 


PRINT "MONTH (PS 111?" 


60 IF T=2 THEM GOTO 90 


400 


INPUT B 


70 LET ft=ft-l 


405 


LET Q=B 


60 LET B=B+13 


410 


PRINT "DRY tRS 24)?" 


90 LET E = IKT I365.25*R> *INT f3 


420 


INPUT C 


»6 tO) +C 


421 


GOSUB 6000 


100 RETURN 


422 


LET P=C 


110 LET T*0 


425 


GOSUB 30 


120 LET F=G-INT (G-'D) *D 


430 


CLS 


130 IF F>D^2 THEN LET T =2 


440 


LET G = E-U 


14.0 IF Ta2 THEN LET H =D -F 


450 


PRINT "BIO-RHYTHM FOR ";P; ' 


150 IF T-2 THEN GOTO 160 


• ">q; 


IP 2 -1900 < 10 THEN PRINT "0 K 


160 IF F=0 OR D>>2=F THEN PRINT 


452 


170IF Fs0 OR D/2=F THEN RETURN 


■ 455 


PRINT 2-19PB 




460 


PRINT 


180 LET H=D^2-F 

190 PRINT "AFTER ";H;" DAYS" 

200 RETURN 

3 10 LET V»>'THE WORST DRY JS " 


470 
480 
490 
500 

S10 


PRINT 

LET D=23 

PRINT "PHYSICRL"; X* 

PRINT Y* 

G-o^ne 110 


220 LET X* = " CYCLE'* 


230 CLS 


520 


PRINT 


240 PRINT "ENTER t'ERR OF BIRTH 


530 


LET D=28 


IRS 1950) " 


54 


PRINT "EHOTIONflL"; X* 


250 INPUT R 


550 


PRINT Y$ 


26© PRINT "NUMBER OF BIRTH MONT 


560 


GOSUB 110 


H tRS 12)7" 


570 


PRINT 


270 INPUT B 


560 


LET D=33 


260 PRINT 'DRY OF BIRTH (R5 30) 


590 


PRINT "MENTRL";X» 


*> ■" 


600 


PRINT Y$ 


290 INPUT C 


610 


GOSUB 110 


300 CL5 


620 


PRINT 


310 GOSUB 30 


630 


PRINT "ENTER Y FOR ANOTHER 


320 LET JaE 


DATE" 


330 PRINT "NOU, TO FIND YOUR BI 


640 


INPUT U* 


O-RHYTHH'/TOR R SET DRY. ENTER 


645 


CLS 


THE" 


650 


IF US="Y" THEN GOTO 330 


340 PRINT "DATE THRT INTERESTS 


6000 


CLS 


YOU" 


6010 


FOR 1=1 TO 96 
PRINT " B"; 


350 PRINT 


8015 


360 PRINT "YERR CRS 1960>'?'* 


8040 


NEXT I 


370 INPUT R 


8050 


RETURN 
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WHAT CAN I DO WITH 1K? 

If youF answer is "no! much", then you must read 
the new book from V&H. 'What Can I Do With 1K? 
t40 programs and routinss for the IK Sinclair ZX81T 

Here at last are some serious land some fun! I 
programs which all run in IK. 

Don't be misled by 'he titles: 'Roulette' actually 

analyses gambling systems; Chinese Horoscope" 

reveals your birth sign, month sign, element and 

ascendant, 'Payroll' handles ALL lax bands, These 

are not gust simple programs, 

FREE OFFER!?! 

A free Itsttng of 'Chess m IK' is included with all 
mail- orders mentioning this magazine l 

'What Can I Do With IK?' is available from most 
bookshops, computer shops, or direct from:- 

V&H Computer Services 
182c Kingston Rd. 
Staines Middx. 
Tel: Staines 58041 



Price £4.95 (inc. p£rp). 
Also available on 
cassette £4.95. 




ZXGHESS 




TWO GREAT ZX81 16K 
CHESS GAMES 

ZXCHESS(ErMHANCED) 

* Wriiten totally ir> machine coda 

* FuM graphic display of Chess board 

* Si* l«vrs o1 play two play within compelling time hmmi 

* Option to on* Black or White 

* Plays all legal moves including castling and en p#s»nt 

* Cassette routines for saving unfinished gam* end returning to 
later 

* Displays moves of game on screen or pnnter for analysis 

* Print a copv ot I he Chess board onto the punier 

* Board can be set up m en v position, you tan even swop sides 
rrtidgame 

* deer whole board wiih one command: tor end game analysts 

ZX CHESS II W|t ba,,eve ,hs tffongeai ZXfll Chen game as 
no other has beaten it 1 1 

* An the featurei of ZXCHISS plus 

* Book of 32 opening moves 

* Seven levels of di'fiCuMy FOUR play *iirvin competition time 

* i mo«e*s suggested Ov tf-eZXBl <f wani«d 

* Optional Full Graphic version using the QS CHHS Board 



2 copies Supplied on cassette wit? 'uil instructions 

Cheques and postal orders payable to 



AHTIC COMPUTING 

i'*t . i FT *-" "!■■ » Tf .V ( jr 

Mull, North Hurnb' 1 
HUB OJA 



ci2 n 





TURN 'LISTINGS' INTO DYNAMIC ZX GRAPHICS 




2 note* 
purervd. ^ 

Mumbenpd 
PLOT Grid. 



njumtencd 
PRINT Grid. 



J you need 5 a penal, flgenuty, and ftmf v Ptoiirr ^otas! 

Viifin hours youl datovsr al sorts of ways to change 'words" into computer "pc lures 

md produce reaay Byname proor ams 1 

rou can do it east* with the hefe of a PRINT H PLOTTER 

JOTTEA jnd FILM. 

The JOTTER a a 1 DO pao* G'aphes Pad deegned tor the 

Zxaii-BO Every page has a PRINT and PLOT r/d showing 

the screen tooMws It tefc you my pari of the screen m 

Starts, mtymiou a 'ikatctyttr 10 produce mtfito 

graphes for games, business programs, arlor rmtion i ^ 

PDneat, tabuletayit - eve^rih^tti«FHarniiH"*e*iig , '!tea4+ L 

PRINT H PLOTTER FILM a used wrth the JOTTER end s« man, tremperem, Mm 
versen writ dawcaty sued grids Lite it to co ordinate PRINT ot PLOT, or use if to copy 
phoraarapts. mips, them, lettering or #usir»uom to use in grogrum You can draw on iht man 
■rfecf, and rub out or wart n end use egwn" Pmi n IVnr r*odum wl help y« pt orjgce k 
dynamic progrems, whether you're converting among leimgi or wtitmg an ongnet 
Ajk tor them ei your lac*! Camp Shop, or send today tor mart order 




GOOD HEWS 

*PrS?? E R* 

OUJOERS 



*>ZXfl1 
Keytoard. 

Program 
rtotej ipace 



KX> Sheets. Slw A*. 
Board baching 



11 you da noi with to iae ttanupm wmi. nama ytu rnji*BmHiu. 
h Piim V Platter Pneaca (ZX it 9 Brnugh Hgh Sneuvdorv Sfl 93 

.Aws*™ JGniRS@r3M -.Pttmewrtm* *HMS. <g£i f ? 25 

nPeaHierdn* fdWiJAlS @fi MmiSvrt*deit<l*r«»utJOff*fl« mw 

D rtennra trdCMd : i SI my tasaWa fro __ 



Mrfceei 



■»JS&r 



k» ^r it m. _ 



•1 



i # t*n * i«**ai a im n+m iu Ow •*» •*■«• mi M* ■ «•» 



* ***** •a**»mnV^ltU 1to m*^it+l*\ 



*}*• 
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Address The number, eg 
62766, identifying a place in 
memory 

Afuminised (paper) Printer 
paper surfaced with a thin 
deposit of metal The 
characters, are formed by 
darkening caused by electric 
current flowing onto the 
paper from the pins of a 
math* print head 

ASCII American Standard 
Code for Information 
Interchange — representing 
letters, numbers etc by 1 28 
permutations of a 7 bit code. 

Assembler Program which 
converts the Sow level 
mnemonic instructions of 
assembly language to the 
binary machine language 
instructions required to dnve 
a central processor 




BASIC Beginners' Al! purpose 
Symbolic Instruction Code — 
a popular high-level 
programming language 
developed at Dartmouth 
College. USA 



Batch (Processing) A method 
Of computer working in which 
a large number of 
transactions are grouped 
together before processing 
(so thai conuol totals, etc 
can be taken) and which are 
then passed through the 
various stages of processing 
as a group or batch. This was 
the original method of data 
processing for commercial 
work and contrasts with 
interactive and demand 
processing. 

Baud A rata of data 
transmission commonly, 
though strictly not correctly, 
taken as synonymous with 
bits per second. 

BCD Binary Coded Decimal — 
a 4 -bit system for 
representing the 1 decimal 
digits. 

Benchmark A standard 
computing task used to 
measure the relative speed a 
of different processors, 

Binary Numbering system 
with the base 2 t using the 
digits and 1 instead of the 
decimal series to 9. All 
digital computers work on 
data and instructions 
presented as binary numbers. 

Bit Binary digit (contraction!. 
Must be or 1 . 



Block A sequence of data 
words or bytes treated as a 
unit, especially when working 
with magnetic tape 

Boot An instruction or very 
short program which will 
initiate a computer's 
operating system I short for 
bootstrap), 

bps Bits Per Second - a rate 
of data transmission between 
devices. Eg 300 bps is a 
popular rate for some 
terminals, roughly equivalent 
to 30 characters per second 
(cps or chps i. 

Bubble memory A compact, 
high-capacity random access 
memory device which holds 
data as minute magnetic 
domains or bubbles'. The 
data is not lost when power 
is removed. 

Buffer I 1 ) An area of memory 
designated to hold data being 
transferred between devices 
working at different speeds, 
eg the fast processor and the 
slower keyboard, printer or 
disc. 

(2) An electronic 
device in a signal path 
designed to allow signals to 
pass in one direction but to 
hold back unwanted reverse 
voltages which might damage 
the sending apparatus. 

Bug An error in software. 



Bus I sometimes spelt Buss I 
Basically means the multiple 
wiring common to several 
parts of a computer and the 
number of channels therein — 
eg a 1 6 -bit bus addressing 
64K memory locations or a 
20 -way bus addressing 1 
megabyte. Bus is now 
generally identified with, the 
pattern of connections to the 
plugs and sockets whereby 
optional units leg more 
memory) may be connected 
to a computer. 

Byte A unit of data 8 bits 
long 




CAD /It Computer Aided 
Des ign t Inst r uc lion/Learn* ng . 

Cartridge A protective carrier 
of magnetic tape la variant of 
the familiar cassette! or disc. 

Central processor The heart 
of a computer in which rhe 
actual program instructions 
are effected , 

Chain A process whereby one 
computer program 
automatically follows another 

COBOL Common Business 
Oriented Language, 



tie 
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Compiler A program whose 
function is to read another 
program written in a high* 
hvot language, such as 
COBOL or FORTRAN, and 
convert it to machine code 
which a computer can obey. 

CP/M Control 

Program'Microprocessor. A 
popular disc -based operating 
system for microcomputers 
using the 60 SO end 260 
processors, 

cps Characters (rarely cycles I 
Par Second (sometimes chps). 

CUTS Computer Users' Tape 
System - a standard for 
recording data on cassette 

Tape 




Daisy Wheel The typehead 
component of a sequential 
printer - like the goffba/f but 
faster — whose characters 
are held on the periphery of a 
serrated plastic disc. 

Data base A system for 

organising elements of 

information in a machina code 
file so that a program can 
readily select from this data 
any particular abstraction or 
combination of information 
that may be called for . For 
instance, a customer data 
base might include full details 
of alt customers (as required 
for service and distribution 
departments as well as sales 
and marketing) and also of 
every service call and delivery 
as well as each item invoiced 
to these customers during a 
year or longer A suitable 
program could access that 
data base to answer such 
questions as "identify the 
customers buying more than 
£1 ,0O0 of item 'A" m iess 
than five deliveries and 
receiving less than two 
service calls in the year." 

Debug To correct the errors in 
a program. 

Disc (Disk) Magnetic storage 
device allowing fast random 
access to any selection from 
a targe volume of dare. A full 
size hard disc will hold say 5 
megabytes or more, a smaller 
floppy disc typically holds 
from 60 to 260 kilobytes but 
in either case the capacity is 
bemg increased all the time 

Diskette A floppy disc, 
especially the smaller B%" 




I 
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'"iiiiiniiinw 



ZX COMPUTING SUMMER 1962 



Computer Glossary 



DOS Disc Operating System 
— a computer operating 
system held on magnetic disc 
rather than in ROM, An 
initialisation process will copy 
the operating system into 
memory whenever the 
computer is first turned on. 
Also an operating system 
which controls the disc 
themselves and may 
supplement, rather than 
replace, the computer's 
original operating system. 

Duplex A mode of data 
transmission where each 
station can send and receive 
simultaneously. 

Dynamic (Memory) Random 
Access Memory (RAM) 
requiring constant refresh 
signals hut normally using 
less electrical power than 
siatk memory, 




EAROM Electrically Alterable 
Read Only Memory. Typically 
taking 1 mSec to erase and 
1 msec to write, this non- 
vol aula storage might be 
better considered as Read 
Mostly Memory' as the write 
capability is likely to be 
limited to say 1 00.000 
cycles. 

Edit Alteration of text in 
program or data files. Often 
necessary, some systems 
make editing easier than 
others. 

EPROM Erasable 
Programmable Read Only 
Memory. Writing typically 
takes one minute and erasing, 
by ultra-violet light, 10 
minutes or longer. 




Firm ware instructions or data 
permanently stored in ROM 

Floppy (disc) A mass-storage 
device comprising a soft 
I floppy I plastic disc with 
megneti sable surface on 
which data is recorded and 
may be accessed rapidly by a 
moving read /write head, The 
disc, either 8" or 514" 
diameter, rotates inside a 
protective cardboard sleeve, 



FORTRAN Formula 
Translation, an early and still 
popular high-fsvet 
programming language, 
mainly used tot scientific 
purposes. 




Golf ball A type of typewriter 
(or the print head from which 
it gets its namel in which the 
print characters are embossed 
on the surface of a sphere 
very similar in size to a 
golf ball. Rotation of the 
sphere brings the appropriate 
character into line for each 
required impression. The 
process is usually slow I 1 5 
cps) but of good quality, 



1-A-" 



Hard Copy A 
computer printout or 
listing on paper. 

Hardware The 
physical elements of a 
computer (contrasted 
with software). 

High -Level Language 
Programming 
language usually 
claimed to resemble a 
natural language. and 
with powerful 
instructions, each 
generating several 
machine language 
instructions. Examples include 
BASIC, COBOL and 
FORTRAN. 




Intelligent terminal An 
input uu[put device 
which includes its 
own logic circuits and 
memory so that, for 
instance, dais may be 
validated or changed 
in format before 
transmission to the 
main computer. 

Interactive A working 
arrangement under 
which the computer 
reacts immediately to 
respond to any 
mistakes which may 
be made by the user 
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or to reply to his 
enquiries as soon as 
they are expressed. In 
some business 
activities, as also in 
program writing, this 
leads to much faster 
progress than would 
otherwise be possible. 

Interface The 
interconnection 
arrangements 
between a computer 
and devices, such as 
printer or modem, 
attached thereto, 

Interpreter A program 
to translate a high 
level language 
(typically BASIC) to 
rpachine language and 
to execute each 
instruction, line by 
line, immediately. 

Interrupt A signal 
which suspends 
processing to allow 
some other command 
to be obeyed. 

IEEE Institute of 
Electronic and 
Electrical Engineers (in 
USA) — a body which 
has set a number of 
standards for more 
orderly interchange of 
information between 
various electronic 
devices, including 
computers, 

I/O fnptit/Outpul. 

Impacl (printer) One 
which forms 
characters by striking 
a ribbon on to paper 
and can therefore 
produce carbon 
copies, 

Integer BASIC 
Concerned only with 
whole numbers, 
cutting off any 
fractions or decimal parts. 





Kilo IKl Abbreviation 
of Kilo, normally 
meaning 1000, but 
1024 (2 10 | when referring 
to memory. 

Kansas (City) A standard for 
recording programs and data 
on cassette tape, named after 
the city where a conference 
was held, at which the 
standards were agreed . 



Light Pen A stylus with a light 
sensor which allows a 
computer to identify the point 
at which a Video Display Unit 
iVOUi screen is being 
touched. 

Line Printer A computer 
peripheral which prints a 
whole line at a lime, instead 
of doing each character 
sequentially. 

Load To copy a program leg 
from tape or disc) into 
memory, ready for execution, 

LSI Large Scale Integration — 
the combination of circuit 
elements in a small silicon 
chip, 



v*A 



Machine Language (code) The 
lowest (and tediously 
detailed) level of program 
tnstn/cttons. All higher level 
coding must be converted to 
machine language (by 
Cornptiet or interpreter/ before 
a processor can obey it. 

Mainframe A relatively large 
computer The term derives 
from times before integrated 
circuits, when processors 
were wired up with large 
numbers of separate 
components mounted on 
circuit cards or boards which 
were in turn mounted in metal 
racks or frames enclosed in 
one or more large metal 
cabinets. 

Matrix (printer) Printer whose 
characiers are formed by 
selecting a pattern of dots 
from a matrix typically five 
dots wide and seven high, 

Memory Immediate access 
dote storage, directly 
address a bin by a central 
processor and typically 
comprising a combination n1 
RAM and ROM 

Micro (also u) Prefix signifying 
one millionth. Also used 
descriptively of something 
very small, though not as 
small as nano or pico 

Microprocessor An LSI chip 
holding a complete processor 
(arthmetic logic unit and 
control unit) 
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Microprogram A very low 
level of programming, 
normally implemented in ROM 
by the processor's 
manufacturer, to increase in 
effect the sei of instructions 
which the processor cen 
obey. 

Minicomputer A somewhat 
vague term for the middle 
range of computers. 
Machines addressing up to 
64 K bytes or wofds of 
memory tend (at the present 
tune) to be called 
microcomputers and 
machines able to address 
more than 64K memory 
locations tend to be called 
minicomputers unless they 
separate into distinct parts, in 
which case it may be called a 
matnfratne. 

Mini-floppy The smaller size 
of floppy disc, 5 \4 " 
in diameter 

Modem Acronym for 
MOdulator DEModulator - a 
device adapting computer 
data for transmission by 
telephone line and vice versa. 

Monitor The first level of 
computer operating systems: 
the program which turns 
machine code commands into 
action, managing input, 
output etc. 




Operating System The 

computer's resident program 
which determines how 
instructions, input and output 
devices, etc are managed. 

Overlay A program too long 
for the available memory may 
be entered and processed by 
instalments, each segment 
overlaying or replacing the 
code previously stored while 
the various values allotted to 
common variables would 
continue from one program to 
the next. 




Package A set of programs 
desjgned to perform a 
common task, eg payroll, 
generalised to suit a variety of 
users. A turn-key package 
may comprise both the 
programs and the equipment 
on which they run 



Pascal Program language, 
designed to facilitate 
structured programming 
especially on small interactive 
machines- Named after 
Gabriel Pascal. 

Patch A small piece of 
computer program inserted in 
a longer program to remedy 
some bug or defect in it. 

Peripheral Device attached to 
a computer, eg printer, 
plotter, disc unit, but not 
necessarily essential to its 
use. 

PILOT A programming 
language for small computers, 
designed to be particularly 
appropriate for teaching in 
schoc4s- 

Plottet Computer driven 
graphic display using pen on 
paper, 

PROM Programmable Read 
Only Memory, 




RAM Random Access 
Memory, Read write memory. 
Data may be written to or 
read from any location in this 
type of memory 

Reset (button) A switch 
whereby computer control is 
returned to the monitor or 
low-level operating system 
and all internal variable values 
are changed to zero. This 
may be the only way of 
getting out of some endless 
loop which hBS arisen from a 
programming error. 

Return Return the key and 
Corresponding computer 
instruction which sends the 
contents of keyboard buffer 
into a computer's memory for 
execution {term derives from 
'carnage return' on a 
typewriter l 

ROM Read Only Memory, 

RS232 A communications 
interface used for modems 
and for serial printers. 

Run The instruction to 
execute a program. 

n-sec Nanosecond, one- 
thousand -millionth of a 
second. 
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S 100 Name of a bus or 
connect ion standard snared 
toy many manufacturers and 
employing 100 connection 
posrtions. Unfortunately, 
there are some minor 
variations between different 
manufacturers' versions of 
the S 1 00 bus but the I EEE 
has now defined a universal 
standard for it. Primarily 
designed as a memory bus 



and not for general purpose 

UM 

Software The different kinds 
of program required to work a 
computer, 

Source code A program 
written in one of the high- 
level languages and requiring 
compilation into machine 
language before use. 

Static RAM Random Access 
Memory which does not 
require continuous refresh 
signals but tends to use more 
power than Dynamic RAM, 



and still loses its contents 
when power is removed. 

String A sequence of 
alphanumeric characters. 



2SI 

^S 1 



Terminal A device, normally 
remote from the computer, at 
which data can enter or leave 
a communication network - 
eg a tele- typewriter working 
over telephone Fines. 



Thermal {Printer! A matrix 
printer wherein the print 
impression is made by heating 
a selected pattern of wires 
within a matrix {say 5 * 71 so 
that the heat causes points 
on the specially treated paper 
to darken, to form the 
selected character, 

Time-Sharing A method of 
operating a computer 
whereby two or more users 
apparently enjoy simultaneous 
access to and control of the 
machine. In practice what is 
happening is that the 
computer is attending to the 
users one at a time, but in a 
sequence of time intervals so 
short that none is normally 
aware of any delay. 

VDU Visual Display Unit - S 
television type screen on 
which computer messages 
can be displayed. 




Word The specified number of 
tors that a computer is 
organised to process as a 
group - eg 16 bit word: but 
the popular 8-bit word is 
called a byte. 

Word Processor A computer 
with software for entering, 
editing, storing, formatting 
and printing text, rather than 
processing figures. 
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J A Enness, Poole, 
Dorset, has written 
a well-documented 
program which 
plays a game based on the old 
favourite where two players take 
turns to link dots in a matrix, with 
each player trying to avoid placing 
a line in such a manner as to allow 
the other to complete a square. If 
a player completes a square, it is 
marked for the player, who then 
gets a second turn. 



In this version the player plays 
against the computer, and a 
pa I tern of lines is drawn up to 
start the game off at a more in 
foresting level. The matrix is 1 2 
x 9 dote giving 195 possible 
moves, (he score end "whose 
turn", etc is printed below. The 
pattern choice it not random in 
any manner and the same 
choice of pattern number will 
result in the same pattern 

The patterns 1 9 will fill up 
60 or so moves in the matrix 
and then return to "Your 
move". Patterns from AZ may 
oi may not start with "Your 
move", and some squares may 
be "claimed" by the pattern. 
These will be marked with an 
"I" in the centre end a*e not 
counted on the score. If is the 
choice of pattern then no pat- 
tern will be produced and the 
game will start with "Your 
move". 
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After taking your move the 
computer will react "My 
move" followed by "Search", 
The search routine then checks 
all 1 95 possible moves to see if 
it can claim any squares. If it 
can, it will complete the square 
and start again with "My 
move". Unfortunately the 
search takes approximately 1 2 
seconds This routine may be 
altered to a FAST mode by in- 
serting a new Ima 1 53 FAST 
followed by a new line at 167 
SLOW. 

This means that the screen 
will blank out for a couple of 
seconds during the search, 
which in my opinion is not so 
good- If the search is unsuc- 
cessful the word "Search" is 
followed by an " X " after whic h 
U makes its choice of move. 
This is reasonably fast and nor 
maiiy takes Only a second or 
two depending on the complex- 
ity of the situation. It does this 
by the simple reasoning: if one 
of its choices is impractical then 
it will not take that move into 
account again 

When the grid becomes so 
full that it is impossible to move 
without giving any squares 
away, the program is not able to 
take into account how many 
squares you can claim from its 
move. For this reason the com- 
puter scores two points for 
every square it takes. 

The ulnmate object being 
not only to win, but to beat the 
computer 68 to 0, which is 
almost impossible. If, however, 
you beat it by 50 points {which 
is very difficult i, the coveted 
"Congratulations" line prints 
up. 

The BREAK key will stop the 
program at any lime, (This can 
be useful for sampling the pat- 
terns by simply: BREAK, RUN, 
another choice of pattern 
number.* Working out where 
the computer is going to move 
next hes been deliberately 
made difficult to follow after its 
first coupieof moves. 

The Program 

Law* 2 10 set up the instruc- 
tions. Note:- Double words, leg 
to/a) are separated by the end 
of one line and the beginning of 
the next. 

Una 1 2 goes to an mkey$ trap. 
[Sub 400.1 The program will 
not com mue u n I il a key is p res s 
ed The value of the key is 
recorded in 24 . Not used in this 
case. 

Lines 16-26 set up the 
variables. A- Keeps a record of 
the 195 passible moves. 
V -Records the score. C 
Defines "whose move". F:- 
Staas the computer's turn 




position. G- -Indicates if there 
are any safe moves left . I:- is us- 
ed to search/ modify the data in 
A. 

Unas 28-52 set up the display 
grid etc. 

Unas 54-60 set up D which is 
used for the pattern routine. 
Lines 62-64 set up "My 
score". "Your score". These 
look better in inverse charac- 
ters, Sub 4 20 simply blanks out 
(he line at 19, 0; and sets the 
next print position again for this 
line. 

Lines 66*72 sort out whose 
move. (The pattern starts at 
220 The "My move" starts 
at 150.1 

Lines 74 100 set up all the 
variables and traps for "Your 
moves" choice . X Value fo* 
the position acro&s the grid 
This can be from O lo 11 . 10 for 
A, 1 tor B and C. 2 for and E 
etc.) This, together with infor- 
mation of whether an odd or 
even line number down, sorts 
out the print position. This ar- 
rangement prevents illegal en- 
tries on the dots or in the middle 
of the squares. Y ■ the up/ 
down position. 

Lin© 1 02 goes to the last line of 
Sub 4 70 to get the odd or even 
number which is stored in E. 
E - for even, 1 for odd. 
Lines 1 04 1 06 again prevents 
illegal entries and prevents 
entering a move already taken. 
Unas 108-1 10 store and print 
a move. 

Line 112 O The number of 
sides to be take n i n t o ac count in 
Sub 440. Sub 430 simply zeros 
J, K. L and M in Sub 440 these 
variables change to 1 if any of 
the four directions possible 
from a posit io n has Q n u m be r of 



sides altogether (eg in this case 
Q = 4 thus any four sides m any 
four directions will let J, K, L or 
M at least equal 1 \. 
Unas 1 1 8- 1 26 If the four sides 
of a square are present, then 
the program will go to various 
parts of subroutine 480. This 
routine works out by J, K, L or 
M, the direction of the print 
statement, which will black' 

the squares and insert an a 

' - " or a "/" depending upon 
whose move claimed the 
square 

This simply takes the value 
of whose turn (in CI adds 22 
and prints the CHRS U is simp- 
ly used to help simplify the print 
statements. 

Line 1 28 If there is no pattern or 
winning move then let C - A8S 
(C - 1>. This changes the 
player's turns If C - 1 it 



becomes and vice versa. 
Una* 130-134 sort out the 
score. Jf ell 88 squares are 
taken then the game finishes at 
line 144 where pressing any 
key starts another game 
Otherwise line 1 36 starts the 
next turn by jumping back to 
line 64. 

Lines 150-166 starts the 
search routine during "My 
turn" using part of Sub 440, 
only this time = 3, If L or 
M = 1 then its found a three- 
sided square. In this case line 
200 2 1 loop around until the 
missing side position is found. 
Since "My turn" looks directly 
at a position (1} and doesn't 
choose X. y co-ordinates then 
sub routine 470 supplies X, Y, 
and E, it then jumps back into 
the original program at Line 
1 06 having worked out its 
move. 

Lines 168 196 constitute the 
computer's turn if the search 
for three sides is unsuccessful. 
This will choose any untaken 
position other than one which 
Will make up more than two 
sides in any square (Q - 2 this 
time.) It starts at position two 
ID and jumps in steps of 60, to 
find a suitable position. If 
!>195 then let 1 = 1- 193 
keeps this withm the "A" 
boundary. This tests each 
number from 2 to 195 without 
repeating, looking reasonably 
at random, 

Once 1 9 5 is reached G » 1 
and Q-4 allowing the next 
available position to be taken. 
This time at line 1 96 we return 
to the mem program 104. to 
allow a little longer to display 
the "My moves" choice iline 
194). (X* 2 + 37 + El works 
out the relevant letter 

Note; If you wish to set up 
the pattern fast then insert Line 
221 FAST and line 69 SLOW 



2 
4 
6 



10 



12 
14 



CLS 

PRINT "SQUAflEOLOGY",,,' BY J. ENNESS 
PRINT AT 3,3;"THE OBJECT OF THIS GAME IS TOJOfN 
THE DOTS AND COMPLETE AS ."MANY SQUARES AS 
POSSIBLE. THE' ." COMPUTER ALSO TRYS THIS AFTER 
"," MAKING THE FOURTH MOVE ON ANY", "THIRD 
SIDE." 

PRINT " [ J[l[ J THE COMPLETION OF A SQUARE 
WILL BLACKEN THE GREY LINES AND". "PUT AN 

""OR""-"" IN ITS CENTRE' ." NOTE: THE 

COMPUTER SCORES TWO' ."POINTS PER SQUARE YOU 

LOSE." 

PRINT"! M 1 ( ] TO START SELECT A PATTERN 

1 -90R " "0"" FOR NO PATTERN OR A 2 FORA 

MYSTERY START. TO ENTER A MOVEPRESS THE 

LETTER THEN NUMBER/S "."OF THE REQUIRED 

POSITION, THE "."WINNER OF A SQUARE HAS A 

SECOND MOVE .".," [ ](|[|| J PRESS ANY KEY 

TO START" 

G0SUS40O 

CLS 
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16K Programs. ■■HH^HHIBl 




16 


DIM At 195) 




160 


GOSUB 452 




18 


DIMVO) 




162 


IF L OR M - 1 THEN GOTO 200 




20 


LETC=2 




164 


NEXT I 




22 


LET F - - 58 




166 


NEXT A 




24 


LET G - 




168 


PRINT "X"; 




26 


LET 1 = 




170 


LET Q - 2 




28 


PRINT "[]|||]I][ 1"; 




172 


LET F = F + 60 




30 


FOR A -36 TO 60 




174 


IFF= 195 THEN LET G-1 




32 


PRINT CHRS A; 




176 


IF F> 195 THEN LET F = F- 193 




34 


NEXT A 




178 


IF A!F| >0 THEN GOTO 1 70 




30 


PRINT 




180 


LETI^-F 




38 


FORA = 2T0 18 STEP 2 




182 


GOSUB 470 




40 
42 


IF A< 10 THEN PRINT" [ ]"; 




184 

4 qq: 


IFG-1 THEN GOTO 194 
GOSUB 430 
GOSUB 440 




■ ■", 




1 Hb 
188 




44 


IF A- 18 THEN GOTO 52 




190 


IFJ + K + L + M>0THENGOTO 170 




46 


IF A + 1 < 1 THEN PRINT " [ ]"; 




192 


GOSUB 430 




48 


PRINT"! 1 [ 1 [ ]":A + 1„ 




194 


PRINT" [ ]";CHR* (X"2 + 37 + EJ;"-";Y 




50 


NEXT A 




196 


GOTO 104 




52 


PRINT AT l9 r 0;"PATTERNREQ. 1-9: OR MYSTERY 


19S 


REM SEARCH SUCCESS 






A-Z" 




200 


IFL-Q THEN LETL= -1 




54 


GOSUB 400 




202 


|FA(l} = 0THENGOTO212 




56 


LET = CODE Z$ 




204 


LETI*I+ 11*L 




58 


)FZ» = "0" THEN LET C 1 




208 


IF A(l» = THEN GOTO 21 2 




60 


IF ZS> "0" AND Z$< "A" THEN LET D = VALZ$*4 4 38 


208 


LET 1 = 1 + 1 ' L 




62 


PRINT AT 21 .0: MY SCORE": AT 21 .1 5: 


YOUR 


210 


GOTO 202 






SCORE" 




212 


GOSUB 470 




64 


GOSUB 420 




214 


GOTO 106 




66 


IF C - 1 THEN PRINT YOUR MOVE;"; 




218 


REM PATTERN CHOICE 




66 


IF C = 2 THEN GOTO 220 




220 


IF I >0 THEN NEXT B 




70 


IF C=0 THEN PRINT MY MOVE:"; 




222 


IFI>OTHENLETC=0 




72 


IF C = THEN GOTO 150 




224 


FOR B = 1 TO 60 




74 


GOSUB 400 




228 


LETI-I + D 




78 


IFZS<"A r OR Z$>"W" THEN GOTO 74 




228 


IF l> 195 THEN LET l-p 1-193 




78 


PRINT ■' [ ]"; Z$;"-"; 




230 


GOSUS 470 




60 


LET X = INT IICOOE Z* - 37>/2) 




232 


GOTO 1 06 




82 


LET Y ■ ■ 




398 


RENHNKEY3 




84 


GOSUB 400 




400 


IF INKEY$ <>'•" THEN GOTO 400 




86 


IF 2* <>"1" THEN GOTO 94 




402 


IF INKEY$ - " " THEN GOTO 402 




88 


LET Y = 1 




404 


LETZ& INKEY* 




90 


PRINT "1"; 




406 


RETURN 




92 


GOSUS 400 




418 


REM PRINT BLANKS 




94 


IF Z* < "0" OR 2$ > "9" THEN GOTO 64 




420 


PRINT AT 19,0:"[ ] [ 1 ( ] L 1 I ] [ 1 - Line ol 32 




96 


LETY = VALZS + Y 






spaces - { ]" 




96 


PRINT ZS 




422 


PRINT AT 19.0;" ( ] { ) I ]". 




100 


LETl-X + iY-2ri2-tNTHY-2)/2l ' 




424 


RETURN 




102 


GOSUB 474 




428 


REM ZERO SEARCH VAR. 




104 


IFY<2 0RY>18 0RE = AND X = THEN GOTO 64 


430 


L£TJ=0 




106 


IF All) >0 THEN GOTO 64 




432 


LET K = 




108 


LET A(l}=1 




434 


LET L = 




110 


PRINT AT Y~ 1.X'2 + 4 + E;"#" 




436 


LET M =0 




112 


LETQ = 4 




436 


RETURN 




114 


GOSUB 430 




439 


REM SEARCH AROUND 1 




116 


GOSUB 440 




440 


IF E = THEN GOTO 452 




118 


LET U - X * 3 + 4 




442 


IF X > 10 THEN GOTO 448 




120 


If M = 1 THEN GOSUB 486 




444 


IF A(l} + A(l + 1 ) + A(l 4- 1 2} + A(l - 1 1 } = THEN LET J - 1 




122 


IF L - 1 THEN GOSUB 464 




446 


IF X< 1 THEN RETURN 




124 


tFK-1 THEN GOSUB 484 




448 


IF A(l> + A(l - 1 J + Ad - 1 2 > + A<l + 1 1 1 = Q THEN LET K - 1 




126 


IF j = 1 THEN GOSUB 460 




450 


RETURN 




126 


IF C < 2 AND J * K * L * M < 1 THEN LET C ■ 


ABS |C - 1 ) 


452 


IF l> 172 THEN GOTO 458 




130 


LET V(C * 1 1 - V[C + 1 1 + J + K + L + M 




454 


IF Atll + All + 1 1 1 + All + 1 21 + All + 231 - Q THEN LET 




132 


PRINT AT 21, 9; VHP 2; AT 21. 27; V(2) 






L" 1 




134 


IF V{1| + V(2) + V|3) = 88 THEN GOTO 138 




456 


IF l< 24 THEN RETURN 




136 


GOTO 64 




458 


IF AUi + All- ID * All- 121+ AH - 23) = Q THEN LET 




136 


GOSUB 420 






M = 1 




140 


PRINT "1 WON - HARD LUCK" 




460 


RETURN 




142 


IF V0P2<VI2> THEN PRINT AT 19,3; "YOU WON - 


468 


REM FIND E.X.Y. FROM » 






WELL DONE" 




470 


LET Y = INT III* Hi • 1 11/23 -IN/121 + 2 




143 


IF Vfir2 + 5Q<V{2> THEN PRINT AT 19,0 


"WON BY 


472 


LET X - 1 - l(Y - 2) ' 1 2 - INT (|Y - 2I/2H 






OVER 50 " "CONGRATULATIONS 




474 


LETE-iNT(Y/2+0.5)*2-Y 




144 


GOSUB 400 




476 


RETURN 




146 


GOTO 1 4 




478 


REM PRINT WINNER 




148 


REM MV TURN CHOICE 




480 


IF K 1 THEN LET Y = Y 1 




150 


GOSUB 430 




482 


LET U = U + 2 




152 


PRINT AT 19.12;"SEARCH"; 




484 


LET Y = Y + 2 - E 




154 


LETQ=3 




486 


PRINT AT Y= -,U;"»";AT Y-2,U-T;"«";ATY-2. 




156 


FOR A 24 TO 34 






U + 1 ;"■ "; AT Y - 3,U;"B"; AT Y - 2.U.CHR* IC + 22) 




158 


F0RI=AT0 172 STEP 46 




488 


RETURN 





\2h 
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WHAT'S ON NEXT? 

IN HOBBY ELECTRONICS 



The HE 

MicroTrainer. 

PROJECTS FOR 
EVERYONE 



* Light -Operated Power Switch 

* Auto-Wah Effect 
* Greenhouse Monitor 

* Telephone Timer 
# Power Supply Design Project 



PLUS 

A New Feature Series 

The Oect ronic Revolution 

The development of electric ity and electronics, 

from Vota to Video. 

AND 

All our regular stars . , . 

MONITOR 

POINTS OF VIEW 

INTO RADIO 

CLEVER DICK 

The June issue of Hobby Electronics will be in 

your newsagents on May 1 4th 

DON'T MISS OUT .... PLACE YOUR ORDER 

NOW 

Simply fill out the coupon and hand it to your 

local newsagent so that your copy will be 

reserved for you. 




Next month we begin a brand new computer 
hardware project, the HE MicroTrainer. Based 
on the 1 802 microprocessor, it is simple to 
construct and easy to operate, the perfect 
machine to introduce the 'nuts and bolts' of 
microcomputer technology. The MicroTrainer 
has been designed specifically for Hobby 
Electronics' readers, and offers a number of 
distinct advantages over other development 
systems: 

* Low cost. 

* Modulated video output for direct input to a 
domestic television receiver, permitting more 
information to be displayed than is possible 
with LED readouts. The 1 2 line x 1 2 
character display shows the complete set of 
1 802 registers or 32 bytes of program 
memory. 

* Displays the current instruction, in mnemonic 
form, 

* Unique single-step operation from RAM or 
ROM based software. 

* Cassette tape storage of user programs, 

* Twenty command functions, eg RUN, STEP, 
STOP, RESET, INTERRUPT. INSERT, DELETE, 
SAVE, LOAD, 

* Twenty key keypad for direct input of 
Hexadecimal data or 

command functions. 

* Includes 1 .5 KBytes of RAM for user 
programs. 

* Optional 24 line I/O port 

* High quality, double-sided through-hole-plated 
printed circuit board simplifies construction. 



n 



Pl«aa*rwarvs oopfe* of th* Jun« l**ue of 

Hobby Electronics 



for 
Nam* 



Addr*48 
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Specifications 



MACHINE 
SPECIFICATIONS 



ZX80 



Dimension* 

Width 174mm (6.85 ink 
Depth 218mm (8.58 in) 
Height 38 mm (1.5m I 
Weight 3QQg no.5oz) 

Microprocessor. Memory 

2B0A 3.25 MHz dock 

ROM 4K bytes containing BASiC 

RAM: IK byte* internal, externally expandable to 16K bytes. 

Display 

Requires an ordinary domestic black and white colour TV The 

fead supplied connects between the ZX8Q and your TV's aerial 

socket The display organisation is 24 lines of 32 characters 

per line showing black characters on a white screen. The ZX80 

does not connect to a printer. 

Programming 

Programs can be entered on the keyboard or loaded from 

cassette. The ZX80 has automatic "wrap round" so lines of 

program can beany length but not mu Hi -statement lines. 

Syntax check 

The syntax of the entered line is checked character by char 

acter, A syntax error cursor marks the first place the syntax 

breaks down if there is an error. Once any errors have been 

edited out the syntax error cursor disappears. Only syntax 

error free lines of code are accepted by (he 2X80. 

Graphics 

Total of 22 graphics symbols giving 48 x 64 pixels resolution 

consisting of 10 symbols plus space and inverses. Includes 

symbols for drawing bar charts. Under control of your BASIC 

program any character can be printed in reverse Held. 

Editing 

The line edit allows you to edit any line of program or input 

including statement numbers. The edit and cursor control 

keys are EDIT, RUBOUT, HOME 

Arithmetic 

Arithmetic operators +, ,*. exponentiate, Relational oper 

ators ding or - 1. Logical operators AND OR 

NOT yielding boolean result. Relational operators also apply to 

strings. 2X80 BASIC uses 16 bit two's complement 

arithmetic ( * 3276? ), 

Variables 

Numeric variable names may be any length, must begin with a 

letter and consist of alphanumeric;. Every character in the name 

rs compared thus an infinity of unique names is available. 

String variables may be assigned to or from, shortened but not 

concatenated. String variable names are AS - Z$, Strings do not 

require a dimension statement and can beany length. 

Arrays have a maximum dimension of 255 (256 elements) each. 

Array names consist of a single letter A Z. 

Control variable names in FOR. . . NEXT loops consist of a 

single letter A-2. 

Expression evaluator 

The full expression evaluator is called whenever a constant or 
variable is encountered during program execution. This allows 
you to use expressions in place of constants especially useful In 
GOTOs, GOSUBs, FOR. . . NEXT ete. 



Immediate mode 

The ZX80 will function in the "calculator mode" by immed 

iately executing a statement if it is not preceded with a line 

number. 

Cassette interface 

Works with most domestic cassette recorders. The transfer rale 

is 250 baud using a unique tape recording format, Other 

systems are not compatible with the ZX80Y The ZXBO also 

SAVEs the variables as well as the program on cassette. There 

fore you can save the data for updating next lime the program 

is executed. The ZX80 does not support separate data files. The 

lead supplied with the ZXBO is fitted with 3.5mm jack plugs. 

Expansion bus 

At (he rear Has 8 data, 16 address, 13 control lines Irom the 

processor and Ov, 5v, 9 llv, and internal memory control 

line. These signals enable you to interface the ZXBO to your 

own electronics, PlO, CTC, SIO if you want I/O ports etc. 

Power supply 

The ZX80 requires approximately 400mA from 7-1 1v DC. It 

has its own mtemaJ 5v regulator. 

TV standard 

The ZXBO is designed to work with UHF TVs (channel 36) and 

is the version required for use in the United Kingdom. The 

ZXBO USA is designed to work with a VHF TV( American 

channel 2- European channel 3) and is the version required for 

the American TV system, also for countries without UHF . 



ZX81 



Dimensions 

Width 167mm (6.32 .n| 
Depth 175mm (6 80 
Height 40 mm (1.57 m> 
Weight 350 gms (12.1 5 oz) 

M ic roprocessor (M emor y 

Z80A3.25 MH* clock 

ROM Containing 8K BASIC interpreter 

RAM: IK bytes internal, externally expandable to 16K bytes. 

Keyboard 

40 key touch sensitive membrane. Using function mod*, 

single press key word system, this gives the equivalent of 91 

keys and also graphics mode allows an additional 20 graphical 

and 54 inverse video char at- e entered directly 

Display 

Requires an ordinary domestic black and white or colour TV. 

The aerial lead supplied connects the ZX81 to the TV aerial 

socket The display is organised as 24 lines of 32 characters 

with black characters on a white background 

Two mode speeds 

The ZX8T can operate in two software selectable modes FAST 

and NORMAL. FAST is ideal for really high speed computing 

In NORMAL mode however the 2X81 allows continuously 

moving, flicker free animated displays 

Printer 

The BK ROM will permit instruction* (LPRINT. LLlST and 
COPY) to drive (he Sinclair ZX Printer 
Programming 

Programs can be entered via the keyboard or loaded from cass- 
ette. Programs and data can be saved onto cassette so that they 
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are not lost when the ZX81 is turned off- 
Syntax check 

The syntax of a line of program is checked on entry. A syntax 
error cursor marks the tint place the syntax breaks down ii 
there is an error. The syntax error cursor disappears when errors 
have been corrected Only Imes free from syntax errors will be 
entered into the program. 
Graphics 

Apart from the 20 graphics characters, space and its inverse, the 
display may also be divided into 64 x 44 pixels, each of which 
may be 'blacked' in or 'whited* out under program control. 
Editing 

A line editor allows you to edit any line of program or input, 
including program line numbets. Lines may be deleted, in- 
creased or decreased in size. 
Arithmetic 

Arithmetic operators +. -, x, , exponentiate. Relational opeT 
ators ■. ■ °. >a , may compare string and arithmetic 

variables to yeild (false) or IITrue). Logical operators AND, 
OR. NOT yield boolean results 
Floating-point numbers 

Numbers are stored in 5 bytes in floatingpoint binary form 
giving a range of + 3 x 10 '"to i 7 x 10' 'accurate to 0% 
decimal digits. 
Scientific functions 
Natural logs/antilogs; 
e» , 

Variables 
Numerical; 
String; 

FOR NEXT (oops: 

Numerical arrays 
String arrays: 



SIN, COS, TAN and their invers«;SQR- 



any tetter followed by alphanumeric* 

AltoZ* 

A Z (loops may be nested to any 

depth 

A Z 

A* to Zi 



ZX COMPUTING - AD INDEX 

Artie Computing , 117 

Andrew Developments .66 

Bridge Software 47 

D. Bruce Electronics , 129 

Buffer Micro Shop 60 

BufiByle , ..2 

Butler Curriei Hook 117 

Control Technology 65 

D'K Tronics 1 

Fuller Micro Systems 130 

J.K. Grey* Software \b 

Hewson Consultants 100 

Hilderbray Ltd . . 48 

Interface ,131 

Kayde .......... .7»A7t 

Memotech ..... 10 

Microgen 48 

Mind of Information 26 

M. Orwjn Ifc 

Peter Furlong Products 2b 

Phrpps Ass 100 

Qutcltsika . .132 

Second Foundation 47 

Shiva Publishing 130 

Sinclair Research ,b St 7 

Timedata . . 1t> 

V & H Computer Services . 117 

Video Software Ltd 2b 



Arrays 

Arrays may be multi dimensional with subscripts starting al 1 . 

Expression (.'valuator 

The full expression evaluator is called whenever an expression, 

constant or variable is encountered during program execution 

This powerful feature allows use of expressions in place of 

constants and is especially useful in GOTO, GOSUB etc 

Command mode 

The ZXB1 will execute Statements immediately, enabling it to 

perform like a calculator. 

CassetU' inn-r fjCfi 

Works using domestic cassette recorders. The transfer rate is 
250 baud and uses a unique recording format not compatihi" 
with other systems. The ZX61 will save the data as well as 
the program to avoid the need to re-enter the data when the 
program is next loaded. 

ZX81 will search through a tape for the required program}. 
The cassette leads supplied h;ive 3 5 mm jack plugs. 
Expansion port 

At the rear, this baa the full data, address and control buses 
from the Z80A CPU as well as OV, +5V. +9V.0 and the mem 
ory select lines. These signals enable you to interface the ZX81 
to the Sinclair 16K RAM pack and ZX printer 
Power supply 

The ZXB1 requires approximately 420mA at 7-1 IV DC I 
sts own internal 5V regulator. The ready assembled ZXSl comes 
complete with a power supply. The ZX81 kit does not include 
■,ver supply. 

TV standard 

The ZXSl is designed to work with UHF TVs (channel 3$) 625 

lines. 



ZX80 - ZX81 
HARDWARE 

Tape recorder interface unit. Designed 
to help those with LOADING dil 
ficulties. Self contained at £12.50 inc. 
Video amp. unit to allow ZX80/81 to 
drive standard video monitor. Much 
better pictures than on the T.V.'s self 
contained at £12.50 inc. 

Details available on Keyboard 
Sounders, SAE for more information. 

D. BRUCE ELECTRONICS 
THE BEACON 
BLACKHALL ROCKS 
CLEVELAND TS27 4BH 
TEL. 0783 863612. 
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FULLER FD SYSTEM FOR ZX80/81 

THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR ZX 



STANDARD KEYBOARD AND CASE 



Full*' 



I I I I IM, 



' .' ■ '■'■' I ' . 'i'i ' r n 



i i m i i i i i r 



EXTENDED KEYBOARD AND CASE 



Full*' 



' ■ ' ■■ ■ ■■■■■■■■'■■ . ■ ■■■ | - 



■'■'i 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 



Keyboard Only Available! 

Built £24.35 

Kit £18.95 I + P.P. 80p} 



This splendid keyboard and case houses your ZX81 printed 
Circuit board, which is simply screwed into place, the 
keyboard plugs into the ZX, You can now enter data with 
ease. The 40 key switch board is a custom unit not made up 
out of other manufacturers parts. The keytops are our own 
design and have the ZX Qwerty and functions foil printed 
onto them. Access to the user port, TV, MIC, and ear sockets 
are as per the ZX case. 

Built keyboard and case £36.70 or £30. 70 as a kit plus £2. 10 postage 
and packing. 



The case is designed to house not only the keyboard and ZX 
but also our motherboard, power supply, RAM cards and 
two other boards, not necessarily of our manufacture. The 
injection moulded case measures 200 mm x 360 mm x 
60 mm and houses a 42 keyswitch board, the extra keys 
can be assigned to other functions. The case is supplied 
with a "Power On" LED. 

Built keyboard and case £39.95 or kit £33.95 plus £2, SO postage 
and packing. Motherboards £15.95 plus 80p postage and packing. 
16k RAM board £35.95. 64k RAM board £79.95. 



Send SAE for detail* to: 

FULLER MICRO SY5TEMS, The ZX Centre. 

Sweeting Street, Liverpool 2, 
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ZX Users' Club 

JOIN YOUR USERS' GROUP - AND MAKE THE 
MOST OF YOUR MICROCOMPUTER 

Jom the National ZX80 and ZX81 Users' Club, by subscribing to the official monthly club magazine 

INTERFACE, 

1 Please send me the next 12 issues of INTERFACE, containing many programs for each machine m each 
tssve. plus hints, tips, software, hardware and book reviews, plus special offers for members. I understand 
you will be able to help me with problems regarding my computer, and let me know of any local branches 
of [he club in my area. I enclose £9.50 ujki. £12 50 (Europe) or £16.00 {elsewhere) 

Please send me the following books: 

i l GETTING ACQUAINTED WITH YOUR 2X81 ■- by Tim HertneM - £5.96 This great ZX81 book contains 
over 80 programs in its 128 pages Takes you from the first steps of programming your ZX81 to quite com- 
plex programs such as WORD PROCESSOR, DRAUGHTS and LIFE You'll find a host of programs lo get 
your ZXB1 up and running with worthwhile programs, right from day one. Other programs include SPACE 
BOY. ROLLER BALL, CHEMIN DE FER, GRAFFITI, MICRO-MOUSE. POGO. TOWERS OF HANOI. 
BLOCKOUT. SALVADOR, BANDIT and DODGE CITY 

As well as programs, there are Sections to explain the use of PLOT, UNPLOT, PRINT AT. MAKING THE 
MOST OF IK, ARRAYS, WRITING PROGRAMS, BIO-RHYTHMS, ARCADE GAMES. RANDOM 
NUMBERS, PEEK AND POKE, HOW TO CONVERT PROGRAMS, USEFUL ADDRESSES, SPECIFICA 
TIONS. THE NEW ROM. 

t ) THE GATEWAY GUIDE TO THE ZX81 AND ZX80 - by Mark Charlton - £6,46 Explains ZX BASfC from 
first principles. 180 pages, more than 70 programs. Recommended by Creative Computing 

I ) MASTERING MACHINE CODE ON YOUR ZX81 OR ZX80 - by Tony Saker - £7.50 Warmly welcomed 
by the computer press, this book has continued to attract praise, because it does exactly what it claims to 
do in the title 

49 EXPLOSIVE GAMES FOR THE ZX81 (and 29 for the ZX80) -- edited by Tim Hannell - £6.96 Every 
game you need DRAUGHTS, GALACTIC INTRUDERS, STAR TREK, DEATH MAZE, 4-INA ROW and J 
8K ADVENTURE-tvpe program SMUGGLERS BOLD 

I > 34 AMAZING GAMES FOR THE IK ZX81 - by Alasiair Gourlay - £4.96. All programs dumped from rhe 
printer and guaranteed to run This book is the key to making the most of IK 

( I GETTING ACQUAINTED WITH YOUR VIC20 -• by Tim Hartnell - £6,96 I Ms book is fhe ideal one for 
first-time users of the VIC 20, with over 60 programs. 

I ) SYMPHONY FOR A MELANCHOLY COMPUTER and other programs for the VIC20 - £6.96 A great col- 
lection of 24 great games - all dumped direct from the printer - for the VIC20. 

[ I GETTING ACQUAINTED WITH YOUR ACORN ATOM - by Trevor Sharpies and Tim Hartnell - £7,95 

I ) 39 TESTED PROGRAMS FOR THE ACORN ATOM (the best of INTERFACE) - £6.45 

I I PASCAL FOR HUMAN BEINGS - Jeremy Ruston - £6.46. 

INTERFACE, 
44 46, Earls Court Road, Department ZC, London W8 6EJ 








Please send me the indicated items. I enclose £- 
Name — 

Address-- 



LEADERS IN COMPUTER GAMES 



ZX-81 




FIRST CHOICE FOR ZXi SUPPORT: 



ZX-80 




QS DEFB1TDER 
UP DOWN THRUST - FIRE 
First and only full screen display 
Software to drive QS SOUND BD 
Movtng Planetary surface Up to 
84 fast moving characters on 
screen At anew On Screen tearing 
Ten missiles at ono* Increasing 
att&ck patterns Requires 8K 
ROM. and 4 K mm r>f RAM AB.BO, 

QBSOMDWD, 

A programmable sound effects 
board using the AY-3 69 10 3 
TONES 1 NOISE. ENVELOPE 
SHAFFR * TWO a ETT t O PORTS 
Easily programmable from 
BASIC, the AY chip doe* mo^l of 
the work leaving your computer 
free for other thingn Signal 
via 3 S mm Jack socket Ports 0, P 
via a 10 pin I C Socket AS6.00. 

Q8CKBSBD,/ 

A programmable character 
generator giving 1 28 SEP 
ARATPIY PROGRAMMABLE 
CHARACTERS ON OPT SWITCH 
1 K ON BOARD RAM Enables 
creation and display of your own 
characters to screen or printer 
Demo cassette of fast machine 
code operation routines and lo wer 
case alphabet included See below 
for ZX PRINTER listing ««.«*. 
□ 5 loucb case 

lt(dl< )'■ ■ ■ i ilMK'll l)Vvt v I 




QUVTADCRS 

LEFT RIGHT FIRE 

13*7 INVADERS. Hif!hac»rB;3 

levels of play, RND saucers, Bonus 

base. Drives Sound bd tfCHRSbd 

Requires 7K RAM , 8K ROM * Slow 

AS.SO, 




QS HI R18BD. 

A Hi rea graphics hoard gl .ring 
256 ■ 1 92 FIXRLS flK ON HP 
RAM SOFTWARE SELECT, 
DESELECT MIXED TEXT AND 
GRAPHICS 2K ON BOARD ROM 
Resident fast machine code 
graphics software [ in ROM ) 
provides the following HI RES 
Commands MOVEx y PLOTx, 
y. DRAW *.y. BOX k.y. UP. DOWN. 
LB PT. RIGHT. PRINT A*, SCROLL. 
BLACK, WH ITE CLEAR COPY See 
above for ZX PR! NTRR listings 
using COPY A6S.00 




qilRllDIN 
LEFT RIGHT THRUST EIRE 
Software to drive QS SOUND BD 
Multiple missiles firing in A 
directions On screen Mooring 
Increasing number of asteroids 
Full mobility of ship to all areas, of 
the screen Two asteroid sues 
Bonus ship at 1 0.000 points 
Requires SK ROM . 4 K m in of RAM 
* SLOW function ABBO 

QS3K RAM Bd. 

An extremely reliable static RAM 
Bd which combines with the 
com puier's memo ry to give 4 K 
total Plugs direct in to the rear 
port Pf\y° u r 5!X Computer 

QS MOT KIH BOARD BD, B> Qfi 
CO Hit ECTOR 

A I'fli-ih!? ''Xpanston system 
allowing a total of any RAM pack 
plus two other plug i n boards to be 

iseatonce On board 8 V 
regulator drives all external 
boards Fitted with t 
double sided edge ooi 
Connector is 2* 23 w 
conns soldered back 
Expansion can open 
ways - f ti COMPUTER - * 
CONN ECTOR — Any QB add on bd 
( but no ertra RAM pack 
COMPUTE R — CONNECTOR « 
MOTHER BD —ANY RAM PACK 
( 2 bds to fit ih mother bd. ) M othti r 
board A IB .00 Connector SV4.00. 



:-■• ■ iv 

-v. in 
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Special offers & news 

( 1 ) v.- M )Lherbc *CHRSbd « The special Graphics version of 

ARCTIC COMPtrnWO-S ZX CKBBS 11. **fl OO 
The strongest chess program with 7 levels of play 

CI) QS MOTHER BD - CONNECTOR * either SOUND or CHRf bd A4O.O0 
'H*- will i«- at th«?fn!Jnwu-Lgh'ho*rs Come and see us 
THE COMPUTER FAIR, BarLa Court, &3rd to &Bth April 
3rd ZX MICRO FAIR, Central H«U, WMtminjter. 
30th April &• 1st May 




POSTAL AND MONEY ORDERS TO: 
QUICKBILVA: 98, UPVBR BADWafRILL 

Please state Type of machuie. Which ROM. Memory sis! 



ALL PRODUCTS FULLY GUARANTED. 
.. i MATBUBH t SO TOM : KARTTB : BHOLAJf D 
rhen ordering 



